Voliune  X 


October,  1930 

THE  journal 

OF 


Number  5 


DENTAL  RESEARCH 


(Continuing  the  Joumai  of  the  Alli^  Dental  Societies) 


T.  L.  T.  Appleton,  Jr. 

Philadelphia 
Elher  S.  Best 

Minneapolia 

Theodore  B.  Beust 

Looiaville 

Arthur  D.  Black 
Evanaton 

James  R.  Blaykey 
Gikago 

C.  F.  BtoECKER 
New  York  Gty 

R.  W.  Buntinc 
Ano  Atbor 
H.  E.  S.  Chayes 

New  York  City 
Frank  Colyer 

London 

Raethe  W.  Dewey 
Pittabor^ 

Martin  Dewey 
New  York  City 

F.  N.  Doubleday 

London 


EDITED  BY 

Wh.  B.  Dunning 
New  York  Oty 

Henry  W.  Gillett 

New  York  Oty 

Bernhard  Gottlieb 
Vianaa 

WiLUAM  K.  Gregory 
New  York  Oty 
EIdward  H.  Hatton 
Ckicato 

Milo  Hellhan 
New  York  City 

Percy  R.  Hows 

Boaton 

Thaddeus  P.  Hyatt 

New  York  City 
Philip  Tay 
Abb  Arbor 

E.  V.  McCollum 
Baltimore 

Frederick  S.  McKay 

New  York  Qty 

John  A.  Marshall 

Saa  Ftanciaco 


Arthur  H.  Merritt 

New  York  CiO 

L.  M.  S.  Miner 

Boatoa 

Frederick  B.  Notes 

Ckicato 

Balint  Orban 

Vienna 

Weston  A.  Price 

Oeveland 

Theodor  Rosebury 

New  York  aty 
F.  E.  Rodriguez 

WaahiactOB 

Kurt  H.  Thoma 

Boeton 

M.  L.WARD 
Ana  Arbor 

B.  W.  Weinberger 
New  York  City 

Wm.  H.  Welker 

Chicago 

J.  Leon  Williams 

New  York  City 


AND  BY  REPRESENTATIVES  OP  APPIUATED  SOCIETIES 

Pint  District  Dental  Society  of  the  State  of  New  York  (which  in  1906  established  the  Joumai  of  the 
Allied  Dental  Societies,  now  the  oldest  non-commercid  joumai  in  dentistry) :  John  Oppie  McCall 
New  York  Academy  of  Dentistry:  Malcolm  W.  Carr 
Robert  R.  Andrews  Society  for  the  Promotion  of  Research  (Tufts) :  Charles  EL  Hatch 
Harriet  Newell  Lowell  Society  for  Dental  Research  (Harvard) :  Harold  E.  Timolet 
William  Jarvie  Society  for  Dental  Research  (Columbia):  Joseph  Schropt 
Dental  Educational  Council  of  America:  H.  E.  Friesell,  Pittsburgh 
American  College  of  Dentists:  Albert  L.Midglby,  Providence 

International  Association  for  Dental  Research — 

StctioHs  (Secretaries): 

Ann  Arbor — U.  G.  Rickert 
Boston — Fred  R.  Blumenthal 
Chicago — Rudolf  Kronfeld 
Cleveland — Samuel  W.  Chase 
EUifaz — George  K.  Thomson 
Minnesota— Carl  W.  Waldron 
New  Haven — ^Wm.  G.  Downs,  Jr. 

New  York— Bessell  B.  Palmer 

Association  (General  Secretary):  Wiluam  J.  Gies,  Executive  Officer  (rf  the  Board  of  Editors 

PUBLISHED  BI-MONTHLY 

AT  MT.  ROYAL  AND  GUILFORD  AVENUES,  BALTllIORE,  MD. 

BY  THE  JOURNAL  OF  DENTAL  RESEARCH,  INC. 

BomMUAL  OfPKB  <32  Wot  IMth  St,  New  York  City 
Copyri^t,  1930^  by  the  Joozaal  of  Dental  Remewh,  Im 

Entered  u  tecoiiid.dam  matter  Jane  34, 1919,  at  the  Poet  OfBce  at  Baltiiaora,  Marykad 
aiite  the  act  of  March  S,  1S79 


Philadelphia— Carrie  Kirk  Bryant 
Pittsbuigh— Lawrence  E.  Van  Kirk 
St.  Louis — Clarence  O.  Simpson 
San  Francisco — ^John  S.  Shell 
Toronto — A.  J.  Broughton 
Vienna — Emerich  Kotanti 
Winnipeg — E.  Roy  Bier 


Made  in  United  Statee  of  America 


Important  Books  Received 

Higher  education  in  America.  Edited  by  Raymond  A.  Kent,  President  of  the  Univeiuty  ot 
Louisville,  with  twenty-two  collaborators.  (Chapter  V:  Tie  school  of  dentistry,  by  Wiluam  J.  Gees.) 
1930:  pp.  b89;  6f  x  4  in. ;  32  illustrations;  ^.(M.  Ginn  and  Company,  Boston,  Ma^ 

Prosthetic  dentistry.  An  encyclopedia  of  full  and  partial  denture  prosthesis.  By 
IxA  Goodsell  Nichols,  D.D.S.,  Lieutenant  Commander,  DC-V(S},  US^LR,  Special  Lecturer  and 
Instructor  in  Dental  Prosthesis,  Dental  Department,  U.  S.  Naval  Medical  Schrol,  Wadiington,  D.  C., 
with  collaboration  of  forty-five  authorities.  1930:  pp.  687;  8x5  in.;  830  illustrations;  $12.50.  C.  V. 
Mosby  Co.,  St  Louis,  Mo. 

l^rsonal  and  community  health.  By  Clais  Elsueke  Turner,  MA.,  Dr.  P.H.,  Professor  of 
Biology  and  Public  Health,  Massachusetts  Institute  ot  Technology;  formerly  Associate  Professor  ol 
Hygiene,  Tufts  College  M^cal  and  Dental  Schools.  Third  edition.  1930:  pp.  443;  6}  x  3f  in.;  62 
illustrations;  $2.75.  C.  V.  Mosby  Co.,  St  Louis,  Mo. 

Dietetics  and  nutrition.  By  I^ude  A.  Perry,  B.S.,  formerly  Director  of  Dietetics:  Michad 
Reese  Hospital,  Chicago,  HI.,  and  Montreal  General  Hospital,  Monti^,  Can.  1930:  pp.  332;  6  x  3| 
in. ;  no  illustrations;  $2.50.  C.  V.  Mosby  Co.,  St  Loms,  Mo. 

Special  cavity  preparations  and  casting  processes  for  gold  Inlays.  By  Harry  Ernest 
Bulyea,  D.M.D.,  Professor  of  Operative  Dentistry,  Department  of  Dentistry,  University  of  Alberta. 
1930:  pp.  30;  71 X  41  in.;  17  illustrations.  Bulletin  Number  12,  Canadian  Dental  Research  Foundation. 
Toronto,  Can. 

Ultra-violet  rays.  Their  application  in  the  practice  of  dentistry.  By  Robert  J.  Reade, 
M.A.,  M.D.,  C.M.,  D.D.S.  1929:  pp.  31;  7|  x  41  in.;  6  illustrations.  Bulletin  Number  13,  Canadian 
Dental  Research  Foundation,  Toronto,  Can. 

Annual  report  of  investigations  by  the  Therapeutic  Research  Committee  of  the  Council 
on  Pharmacy  and  Chemistry  of  the  American  Mescal  Association.  Vci.  XVIII;  22  assembled 
reprints;  1929.  American  M^cal  Association,  Chicago,  HI. 

Annals  of  the  Pickett-Thomson  Research  Laboratory.  Vol.  V.  The  pathogenic  strepto¬ 
cocci  ;  their  idle  in  human  and  animal  disease  (continued) .  Three  parts  on  tne  r6le  of  the  strepto¬ 
cocci:  in  oral  and  dental  sepsis;  in  tonsilitis  and  pharyngitis;  and  in  puerperal  sepsis  and  septic  abortion. 
By  David  Thomson,  O.B.E.,  M.B.,  Ch.B.  (Edm.),  D.P.H.  (Camb.),  Hon.  Director,  Pickett-Thomson 
Research  Laboratory,  St  Paul’s  Hospital,  London;  and  Robert  Thomson,  M.B.,  Ch.B.  (Edin.), 
Pathologist  to  the  Pickett-Thomson  Reseaiih  Laboratory.  1929:  pp.  484;  8}  x  6  in.;  49  illustrations. 
Baillidre,  Tindall  and  Cox,  London,  England. 

The  physiology  of  oral  hygiene  and  recent  research,  with  special  reference  to  accessory 
food  factors  and  the  Incidence  of  dental  caries.  By  J.  Sim  Wallace,  D.Sc.,  M.D.,  L.D.S.,  Lec¬ 
turer  on  Preventive  Dentistry,  King’s  College  Hospital;  formerly  Dental  Surgeon  and  Lecturer  on  Do¬ 
tal  Surgery  and  Pathology,  I^ndon  Hospit^  Second  edition.  1929:  pp.  228;  6Ix3|  in.;  seven  illus¬ 
trations.  Bailliire,  Tindall  and  Cox,  7  and  8,  Henrietta  St.,  Covent  Garden,  London,  England. 

Christian  and  Jew.  A  symposium  for  better  understanding.  Bv  thirty-six  contributors;  edited 
by  Isaac  Landman.  1929:  pp.  374;  61  x  3^  in. ;  37  illustrations  (portraits).  Horace  Liveright,  New  York. 

An  outline  of  orai  surgery  for  the  general  dentiu  practitioner.  By  James  L.  Zemsky, 
D.D.S.,  Attending  Oral  Surgeon  to  the  Midtown  Hospital,  New  York.  1930:  pp.  171;  6  {  x  4  iiL;  116 
illustrations;  $4.%.  Physicians  and  Surgeons  Book  Co.,  Brooklyn,  N.  Y. 

Oral  diseases:  a  practical  treatise  offering  diagnostic  and  therapeutic  aid  to  the 
practitioner  of  medicine  and  dentistry.  By  James  L.  ^msky,  D.D.S.,  Attending  Oral  Surgeon 
to  the  Midtown  Hospital,  New  York.  1930:  pp.  402;  6i  x  4  in.;  414  illustrations;  $8.(X).  Ph}rsicians 
and  Surgeons  Book  Co.,  Brooklyn,  N.  Y. 

Necrotic  gingivitis  (trench  moutii).  By  EUrold  Keith  Box,  D.D.S.,  Ph.D.,  Research  Pro¬ 
fessor  of  PeriodontoIog3^  Faculty  of  Dentistry,  University  of  Toronto.  1930:  pp.  64;  7  x  41  in.;  18  illus¬ 
trations.  University  of  Toronto  Press,  Toronto,  Canac^ 

Those  teeth  of  yours.  By  J.  Menzies  Campbell,  L.D.S.,  D.D.S.,  F.R.S.E.,  F.I.C.D.,  Fellow 
of  the  Ro3ral  Society  of  Medicine.  1929:  pp.  141;  5|  x  31  m.;  17  illustrations; 3/6  net.  V^lliam  Heine- 
mann.  Ltd.,  99,  Great  Ru^ell  St.,  London,  W.C.I.,  Enj^d. 

mfant  nutrition.  By  Wiluam  McKim  M/jraiorr,  B.S.,  M.D.,  Professor  of  Pediatrics,  School 
of  Medicine,  Washington  University.  1930:  pp.  375;  7f  x  4f  in.;  55  illustrations;  $5.50.  C.  V. 
Mosby  Company.  St  Louis,  Mo. 

Rickets  Including  osteomalacia  and  tetany.  By  Alfred  F.  Hess,  M.D.,  Clinical  Professor 
of  Pe<^trics,  University  and  Bellevue  Hospital  Medictd  College,  New  York  City.  1929:  pp.  485; 
71 X  4  in.;  52  lustrations;  $5.50.  Lea  and  Febiger,  Philadelphia,  Pa. 

Synopsis  of  the  practice  of  preventive  medicine  as  applied  in  the  basic  medical  sciencee 
and  clinical  instruction  at  the  Harvard  Medical  School.  By  the  Faculty  of  Medicdib. 
1929^p.  194;  6}  x  3|  in.;  no  illustrations.  Harvard  University  Press,  Cambridge,  Mass. 


Professor  of  Materia  Medica,  College  of  Pharmacy,  Columbia  University;  A.  Richard  Buss,  Jr.,  A.1I., 
Phar.  D.,  M.D.,  Dean  of  the  School  of  Phannacy,  and  Chief  of  the  Division  of  Pharmacology  and 
Materia  Medica,  Colleges  of  Medicine  and  Dentistry  and  School  of  Pharmacy,  University  of  Tennessee; 
and  Chau£S  W.  Ballard,  A.M.,  Phar.  D.,  Ph.D.,  Associate  Professor  of  Materia  Medica  and  Director 
of  the  Microscopical  Laboratory,  College  of  Pharmacy,  Columbia  University.  1930:  pp.  823;  7|  x  4| 
in.;  38  illustrations;  $6.50.  P.  Blakiston’s  Son  and  Co.,  Philadelphia,  Pa. 

American  illustrated  medical  dictionary.  A  con^lete  dictionaty  of  the  terms  used^  in 
medicine,  surgery,  dentistry,  pharmacy,  chemistry,  nursing,  veterinary  sdence,  biology,  medical  biog¬ 
raphy,  etc.  By  W.  A.  Newman  Dorland,  A.M.,  M.D.,  F.A.C.S.,  member  of  the  Committee  <» 
Nomenclature  and  Classification  of  Diseases,  American  Medical  Association,  and  Editor  of  the  “Ameri¬ 
can  Pocket  Medical  Dictionary’’;  with  the  collaboration  of  EL  C.  L.  Miller,  M.D.,  Professor  of  Bars 
teriolo^  and  Biochemistry,  Medical  CoUege  of  Virginia.  Fifteenth  edition.  1929:  pp.  1427;  81  x  4| 
iiL;  525  illustrations;  flexible  binding — plam.  $7.00;  thumb  index,  $7.50.  W.  B.  Saunders  Conyrany, 
Philadelphia  and  London. 

Fundamentals  of  pathology.  By  Joseph  Schroff,  B.S.,  M.D.,  D.D.S.,  Associate  Professor  d 
Oral  Pathology,  School  of  Dentaland  Oral  Surgery,  Columbia  University.  19^:  pp.  109;  71  x  4|  iiL; 
40  illustrations;  $2.50.  William  Albert  Broder,  New  York  City. 

Outline  of  bacterloloCT.  By  Henry  A.  Bartels,  B.S.,  DJD.S.,  Lecturer  on  Bacteriolocr. 
School  of  Oral  Hygiene,  Cm^bia  University.  1929:  pp.  128;  6f  x  4  ul;  47  illustrationa;  $2.00. 
I^^Uiam  Albert  Bro^,  New  York  City. 


I 


o 


SCHOOL  HEALTH  RESEARCH  MONOGRAPH  NUMBER  III, 
OF  THE  AMERICAN  CHILD  HEALTH  ASSOCIATION,  EN¬ 
TITLED  “PUBLIC  HEALTH  ASPECTS  OF  DENTAL  DECAY 
IN  CHILDREN”^ 

An  Analysis,  a  Protest,  and  a  Correction 
ORAL  HYGIENE  COMMITTEE  OF  GREATER  NEW  YORK* 


CONTENTS 

I.  Abstract  of  a  report  by  a  sub-committee  of  the  Oral  Hygiene  Committee .  498 

n.  Report  of  a  sub-committee  of  the  Oral  Hygiene  Committee .  500 

A.  General  review  of  Monograph  Number  III .  500 

B.  Preliminary  analysis  (quotations  with  comment) .  503 

C.  General  remarks .  534 

D.  Recommendation  (as  to  procedure) .  535 

E.  Appendix  indicating  changes  m  the  condition  of  the  first  permanent  molars  in 

some  school  children  as  noted  thirteen  months  after  their  examination  for 

the  record  in  Monograph  HI .  536 

HI.  Resolutions  of  protest  and  correction  adopted  by  dental  organizations* .  544 

A.  American  Dental  Association . 544 

B.  Mouth  Hygiene  and  Preventive  Dentistry  Section  of  the  American  Dental 

Association .  545 

C.  American  Society  for  the  Promotion  of  ChDdren’s  Dentistry .  546 


*  This  Monograph,  published  by  the  American  Child  Health  Association  (370  Seventh 
Avenue,  New  York  City),  appears  to  be  intended  as  a  contribution  to  the  National  Child 
Health  Program  now  being  developed  under  the  guidance  of  the  President  of  the  United 
States.  According  to  the  Foreword  (pp.  vii-ix),  the  Monograph  “is  the  third  of  the 
School  Health  Research  Monographs  in  which  are  being  presented  the  results  of  the  School 
Health  Study  of  the  American  Child  Health  Association.  .  .  .  When  ....  in  1926 
Mr.  Hoover,  president  of  the  American  Child  Health  Association,  suggested  an  investi¬ 
gation  of  school  health  programs,  it  was  decided  to  make  of  this  study  an  evaluation  or 
measurement  of  the  effectiveness  of  what  was  being  done.  .  .  .  This  third  monograph 
is  contributory  to  the  development  of  an  evaluation  formula  which  may  be  applied  to 
results.  ...  for  the  purpose  of  determining  the  efficacy  of  one  phase  of  the  procedures 
which  make  up  the  school  health  program." — [£<f.] 

*  The  Oral  Hygiene  Committee  of  Greater  New  York  consists  of  a  total  of  seventeen 
representatives  of  nine  local  organizations,  as  follows:  First  District  Dental  Society  (Man¬ 
hattan  and  Bronx),  Lillian  Barkann,  Waldo  H.  Mork,  Jacob  B.  Schneer,  Wallace  T. 
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ORAL  HYGIENE  COMMITTEE  OF  GREATER  NEW  YORK 


I.  ABSTRACT  OF  A  REPORT  BY  A  SUB-COMMITTEE  OF  THE  ORAL  HYGIENE 

COMMITTEE 

This  report  presents  (a)  a  very  general  review  of  Monograph  HI;  (b)  a  series  of  fifteen 
quotations  followed  by  comment  expressive  of  some  of  the  sutxommittee’s  dissent;  (c) 
general  remarks  on  the  unreliability  of  the  Monograph;  (d)  a  recommendation  as  to  pro¬ 
cedure;  (e)  and  an  appendix  indicating  changes  in  the  condition  of  the  first  permanent 
molars  in  some  school  children  as  noted  thirteen  months  after  their  examination  for  the 
record  in  Monograph  III. 

The  sub-committee’s  comment,  under  the  fifteen  illustrative  quotations,  shows  that 
the  Monograph  is  almost  wholly  destructive  in  intent  and  presentation.  Ignoring  past 
researches,  disregarding  clinical  observations  and  experience,  and  misrepresenting  current 
practice,  the  Monograph  publishes  opinions,  assumptions,  conclusions,  and  advice,  which, 
if  well  founded,  would  soon  undermine  present  endeavors  to  promote  oral  health-service 
in  public  schools,  and  would  also  block  all  new  efforts  to  this  end.  If  allowed  to  go  un¬ 
corrected,  the  unwarranted  statements  in  the  Monograph  would  degrade  dentistry  in 
public  respect,  impair  the  usefulness  and  opportunities  of  dentistry  in  health  service  in 
general,  discourage  public  support  of  dental  participation  in  public-health  work,  and 
retard  the  current  improvement  of  cooperation,  and  of  understanding  and  esteem,  between 
dentists  and  physicians. 

Much  that  the  Monograph  contains  is  a  mathematical  demonstration  of  well  known 
facts,  including  the  obvious.  The  mathematical  technology  of  the  Monograph,  while 
giving  the  author’s  presentation  the  appearance  of  exceptional  accuracy,  has  not  disguised 
the  mathematical  inadequacies.  The  illustrative  quotations,  on  which  the  report  is 
focused,  consist  chiefly  of  conclusions  based  presumably  on  careful  mathematical  analyses 
of  data  obtained  accurately  and  without  bias.  But  there  are  numerous  contradictions 


Van  Winkle,Dwight  R.  Wilson;  Second  District  Dental  Socte/y(Brooklyn,  Queens,  Richmond) , 
Arthur  J.  Brennan,  William  M.  Bums,  Charles  H.  Dunlop,  H.  Shirley  Dwyer,  Harold  S. 
Horton;  Allied  Dental  Council,  Morris  B.  Rubin;  Eastern  District  Denial  Society,  Henry 
Spenadel;  Harlem  Dental  Society,  Joseph  H.  Kauffmann;  Kings  County  Denial  Society, 
Maurice  William;  Northern  District  Dental  Society,  Kannon  Sheinman;  Queens  County 
Denial  Society,  Irving  Spenadel;  Denial  Hygienists  Association,  Mrs.  Helen  C.  MacNally; 
Executive  Secretary,  Clare  Terwilliger.  For  about  fifteen  years,  at  monthly  meetings, 
the  Oral  Hygiene  Committee  has  been  giving  constructive  attention  to  the  advancement  of 
preventive  dentistry,  and  to  the  promotion  of  the  public  interests  in  oral  health-service. 
Realizing  the  importance  of  the  Sub-conunittee’s  report,  but  appreciating  the  fact  that  it 
would  have  a  broader  public  significance  if  it  merited  approval  by  the  official  represen tati  ves 
of  the  whole  dental  profession  in  the  'United  States,  copies  were  submitted  by  the  Oral 
Hygiene  Committee  to  the  seventeen  members  of  the  Board  of  Trustees  of  the  American 
Dental  Association  in  advance  of  their  sessions  in  Denver,  July  18-25,  1930.  Related 
resolutions  adopted  by  the  American  Dental  Association,  and  other  professional  groups  in 
session  at  Denver  during  the  same  period,  in  general  agreement  with^the  findings  of 
the  Oral  Hygiene  Committee,  are  published  on  pages  544-S46. — [Ed.\ 

*  The  intimation  in  the  concluding  paragraph  of  the  Foreword  of  Monograph  III,  that 
the  Monograph  satisfactorily  expresses  representative  dental  knowledge  and  opinion,  is 
not  supported  by  the  action  of  these  national  dental  organizations. 
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and  inconsistencies;  nonsense  and  misinformation  are  conspicuous;  and  there  is  a  suspicious 
selection  of  data  to  support  favored  conclusions — all  savoring  of  prejudice.  Essentials 
of  procedure  have  been  omitted  from  the  record,  which  alone  renders  the  Monograph 
unreliable.  A  ludicrous  method  of  distinguishing  three  arbitrary  types  of  “observable” 
enamel  defects  was  used,  one  of  which  types  is  called  “protective”  and  another  type, 
“considered  as  caries,”  is  naively  recorded  as  occurring  frequently  in  “non-carious”  teeth. 
And  teeth  having  no  enamd  defuts  are  said,  on  the  basis  of  a  faulty  mathematical  proce¬ 
dure,  to  be  ”tnor«  liable”  to  decay  than  those  having  defects! 

In  the  illustrative  quotations  from  the  Monograph,  it  is  asserted,  and  much  is  made  of 
the  statement,  that  there  is  important  dental  propaganda,  directed  at  public-health  ad¬ 
ministration,  advocating  a  policy  of  filling  deciduous  teeth,  to  protect  the  occlusal  surfaces  cf 
first  permanent  molars  against  decay.  The  author  shows  mathematically  that  such  a  result 
is  unattainable  in  this  way,  and  the  dental  profession  is  reprimanded  for  ignorance  and 
presumption.  But  this  alleged  propaganda  was  never  fostered  under  any  responsible 
authorization,  and  dentistry  has  been  deliberately  or  carelessly  misrepresented.  It  is 
also  said  that  prevention  of  dental  caries  is  not  being  brought  about,  but  well-known 
achievement  in  prevention  is  ignored.  It  is  urged  that  carious  teeth  should  be  disregarded 
in  such  a  research  as  that  described,  but  it  is  obvious  that  knowledge  of  the  prevalent 
location  of  caries,  and  of  the  situation  of  surfaces  that  commonly  do  not  decay,  is  essential 
in  such  research.  In  an  endeavor  to  show  that  the  spread  of  caries  is  not  due  to  local 
factors,  the  Monograph  fails  to  distinguish  between  general  influences  and  local  conditions 
as  joint  factors  in  bringing  about  decay,  although  in  other  connections  the  author  refers, 
unwittingly  it  seems,  to  local  conditions  as  effective  in  this  respect.  But  he  also  concludes 
that  “decay  is  periodic — a  peculiarity  of  the  individual  organism  and  not  the  tooth.” 
Yet  he  would  check  “waves  of  influence”  that  bring  about  decay  “by  filling  the  cavities” 
caused  by  the  decay!  As  for  pits  and  fissures  in  enamel,  the  Monograph  urges  that 
nothing  be  done  about  them  until  they  decay,  because,  owing  to  a  mystic  “organic  im¬ 
munity”  that  is  presumed  to  protect  some  defects  against  caries,  one  cannot  be  sure  which 
defects  might  not  decay. 

The  Monograph  does  not  recommend  an  effective  school  dental-health  policy,  the 
author  appearing  to  be  satisfied  with  an>'thing  less  that  may  be  required  by  indifferent 
support,  or  mediocre  service,  or  both.  A  do-nothing  policy,  as  affecting  dentistry,  is  a 
logical  implication  from  his  conclusions.  If  the  Monograph  had  been  intended  to  avoid 
constructive  suggestions,  to  misrepresent  current  dental  practice,  and  to  degrade  dentistry 
in  public  confidence,  it  would  have  been  difficult  to  devise  it  more  adroitly  for  the  achieve¬ 
ment  of  these  aims. 

Results  beneficial  to  the  health  and  well-being  of  school  children,  improvement  in  their 
deportment,  and  reduction  of  retardation  in  their  school  progress  with  less  waste  of  the 
taxpayer’s  financial  contribution  to  public  welfare,  as  assured  consequences  of  an  effective 
oral  health  policy  in  schools,  have  apparently  not  interested  the  .American  Child  Health 
Association.  The  Monograph  totally  ignores  these  well  established  facts,  although  there 
are  thousands  of  authentic  instances  of  such  results  of  dental  health-service  for  children 
in  public  schools.  Yet  the  American  Child  Health  .\ssociation  has  the  temerity  to  present 
Monograph  III  as  an  authoritative  publication  on  “Public  health  aspects  of  dental  decay 
in  children.”  Would  not  a  more  appropriate  title  have  been:  mathematical  obfusca¬ 

tion  of  some  well  known  facts  relating  to  dentistry  for  children?” 
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II.  REPORT  OF  A  SUB-COMMITTEE  OF  THE  ORAL  HYGIENE 
COMMITTEE^ 

A.  General  ra'iew  of  Motto  graph  Number  III 

Monograph  Number  III,  entitled  ‘‘Public  health  aspects  of  dental 
decay  in  children'^  consists  of  a  Foreword  of  3  pages  (vii-ix),  a  text 
of  67  pages,  an  Appendix  of  51  pages,  but  no  index — a  total  of  121 
pages.  The  text  is  divided  into  six  chapters  bearing  the  following 
captions: 

“Chapter  I.  Measurable  aspects  of  oral  hygiene” 

“Chapter  II.  Continuity  of  decay” 

“Chapter  III.  Effect  of  fillings  upon  dental  decay” 

“Chapter  IV.  Relation  of  enamel  defect  to  school  health  policy” 
“Chapter  V.  Stain,  tartar,  and  gingivitis” 

“Chapter  VI.  Application  of  the  conclusions  to  the  problem  of  dental 
measurement” 

The  Foreword  states  that  the  series  of  monographs,  of  which  this 
on  dental  decay  is  the  third, 

"arose  out  of  the  growing  realization,  particularly  among  educators,  that 
the  accumulation  of  definite  evidence  of  cause  and  effect  relationships  was 
essential  to  the  progress  of  the  school  health  program.  Other  things  being 
equal,  do  school  children  who  have  been  the  recipients  of  an  extensive  school 
health  program  give  tangible  evidence  of  the  effects  of  that  program,  in  con¬ 
trast  to  school  children  who  have  not  had  such  attention  in  the  schools? 
....  In  the  field  of  dental  hygiene  ....  [a  preliminary]  survey  indi¬ 
cated  the  complete  lack  of  a  common  understanding  of  which  procedures, 
if  any,  really  help  to  solve  the  serious  problem  of  dental  decay.  With  the 
best  of  intentions  health  work  was  being  done  to  attain  certain  ends,  but 
whether  or  not  those  ends  were  attained  was  not  known”  (Foreword,  page 
vii). 

On  the  general  nature  and  basis  of  the  study  outlined  in  the  Mono¬ 
graph,  the  author  wrote  that  it  was 

*  Presented,  at  a  special  meeting  of  the  Oral  Hygiene  Committee  of  Greater  New  York, 
on  June  26,  1930,  by  the  Sub-committee".  H.  Shirley  Dwyer,  Thaddeus  P.  Hyatt,  William 
J.  Gies,  Kannon  Sheinman,  and  Maurice  William. 
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“primarily  an  intensive  analysis  of  the  first  molars  and  the  second  bicuspids, 
or  their  precursors,  the  deciduous  second  molars,  in  a  random  group  of 
ten-,  eleven-,  and  twelve-year-old  American  born  white  children  measured 
[during  the  course  of  the  school  year  1927-28,  in  seventy  different  cities  in 
thirty-eight  states]  by  dental  hygienists  of  the  School  Health  Study  field 
squads”  (page  4).  .  .  .  “The  problems  met  with  in  this  study  are  all 
grounded  in  the  interrelations  of  teeth  in  respect  to  decay.  In  order  to 
study  certain  effects  of  the  influences  which  bring  about  decay,  the  method 
chosen  was  to  find  the  degree  to  which  filled  and  unfilled  caries  in  one  tooth 
are  associated  with  filled  and  unfilled  caries  in  another.  The  mathematical 
measure  used  was  the  product  moment  correlation  coefficient.  The  con¬ 
clusions  reached  in  this  monograph  and  the  accuracy  of  the  formula  chosen 
for  the  evaluation  of  dental  health  in  the  School  Health  Study  depend  upon 
an  interpretation  of  this  coefficient”  (page  7). 

The  main  stated  conclusions  in  the  Monograph,  of  greatest  interest 
to  the  Oral  Hygiene  Committee,  are  quoted  in  the  following  summary; 

“Correlations  between  carious  condition  of  teeth  in  horizontal  relation 
to  each  other  are  considerably  higher  than  between  those  in  vertical  or 
diagonal  relation”  (Chapter  I,  page  10). 

“Decay  is  periodic  and  ....  a  function  of  the  individual  organism 
and  not  the  tooth”  (Chapter  II,  pages  19-20). 

“Present  dental  correction  b  palliative  and  not  either  preventive  or  cura¬ 
tive”  (Chapter  III,  page  39). 

“We  were  ....  unable  to  distinguish  first  molars  which  are  liable  to 
caries  from  others  not  liable  to  decay.  First  molars  which  seemed  to  our 
observers  to  have  no  enamel  defects  were  more  liable  to  caries  than  were 
those  which  could  be  described  by  them  in  terms  of  pit  and  fissure.  {Auth¬ 
or's  footnote:  This  probably  means  that  the  enamel  defects  which  are  many 
times  smaller  than  a  tooth  brush  bristle  escaped  our  examiners  in  spite  of 
all  possible  vigilance.)  First  molars  which  had  escaped  caries  at  age  twelve 
were  found  to  have  as  much  enamel  defect  as  non-carious  first  molars  in 
the  mouths  of  six-year-old  children.  It  is  almost  certain  that  school  health 
programs  could  not  rely  on  getting  better  recognition  of  liability  to  caries 
than  that  found  in  our  experiment,  unless  criteria  are  added  which  were 
unavailable  to  us”  (Chapter  IV,  page  48). 

“Cleaning  teeth  as  it  is  done  by  the  dental  hygienist  may  have  its  own 
values,  aesthetic  or  educational,  but  the  absence  of  stain  is  not  associated 
with  the  absence  of  caries,  nor  is  the  presence  of  stain  found  to  go  hand  in 
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hand  with  caries.  ,  .  .  Removal  of  stain  as  here  measured  cannot  be 
expected  to  protect  the  child  against  caries”  (Chapter  V,  pages  54-55).  .  .  . 
“Stain  as  measured  is  unrelated  to  tartar,  gingivitis,  or  uncorrected  caries. 
Tartar  is  related  to  gingivitis  but  not  to  caries”  (Chapter  V,  page  56). 

The  Appendix  presents  technical  and  statistical  data,  and  extends 
and  illustrates  the  mathematical  basis  of  the  interpretations  and  the 
conclusions. 

Although  Monograph  III  is  entitled  Public  health  aspects  of  dental 
decay  in  children,''  one  looks  in  vain  for  a  discussion  of  this  subject. 
But  there  are  statements  to  the  effect  that  dentistry  is  not  preventing 
dental  decay  in  children,  and  that  therefore  public-health  programs 
and  school  health-administrators  should  not  attempt  such  prevention 
until  “the  problems  of  predisposition  and  cause”  (page  39)  will  have 
been  solved  by  further  research. 

The  author  refers  only  to  the  researches  of  the  School  Health  Study 
of  the  American  Child  Health  Association.  He  does  not  allude  to 
any  of  the  investigations  or  data  upon  which  are  founded  current 
public-health  efforts  to  prevent  dental  decay  in  children.  He  occa¬ 
sionally  admits  that  his  views  and  data  are  of  importance  to  school 
health  administration,  the  present  policies  of  which  he  intimates  should 
not  include  dental  service. 

It  is  deeply  gratifying  to  find  that  the  American  Child  Health 
Association,  seeking  to  promote  the  public  welfare  and  regarding 
dental  decay  as  a  “serious  problem,”  has  subjected  dental  caries  to  a 
special  study.  We  note  with  great  interest,  also,  that  this  important 
disorder  is  one  of  the  first  to  receive  attention  in  the  Association’s 
series  of  Monographs.  Much  that  the  Monograph  presents  is  w’ell 
known.  We  have  no  reason  to  doubt  the  validity  of  the  mathematical 
processes  described  and  applied,  nor  of  the  calculations  presented,  as 
relating  to  the  particular  records  in  the  Monograph.  But  we  are 
regretfully  obliged  to  take  exception  to  a  number  of  the  interpretations 
and  deductions,  because  they  conflict  with  reality,  scientific  knowledge, 
and  clinical  experience.  Some  of  our  dissent  is  indicated  below  in 
comment  under  the  following  fifteen  quotations  from  Monograph  III. 
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B.  Preliminary  analysis  {quotations  with  comment) 

Quotation  1.  **One  section  of  this  monograph  deals  with  the  effect  upon 
decay  in  permanent  molars  exercised  by  filling  of  deciduous  molars.  .  .  . 
We  are.  .  .  .faced  with  propaganda  directed  at  public  health  adminis¬ 
tration  and  claiming  that  a  policy  of  filling  deciduous  teeth  wiU  protect 
the  first  molars  against  decay.  (Author’s  footnote:  These  claims  are 
made  with  regard  to  the  frequent  occlusal  caries  and  not  only  to  the  in¬ 
frequent  decay  on  the  sides  of  the  permanent  molars.)  Our  data  are 
organized  to  critically  examine  such  advice  and  are  here  presented  in 
order  that  public  health  administrators  may  be  equipped  to  judge  the 
value  of  these  arguments”  {pages  2  and  J). 

The  quality  of  the  understanding  on  which  the  Monograph  is 
based,  and  the  attitude  and  inclination  of  its  authorship,  are  clearly 
indicated  by  the  pretended  existence  of  responsible  “propaganda” 
for  filling  deciduous  teeth  to  protect  the  occlusal  surfaces  of  first 
permanent  molars  against  decay.  Evidently  this  unwarranted  and 
misleading  statement  is  presented  at  the  beginning  of  the  Monograph 
to  illustrate,  for  the  reliant  reader,  the  value  and  the  significance  of  the 
author’s  methods  and  conclusions.  It  is  accompanied  by  a  pretentious 
array  of  data  purporting  to  show  that  such  propaganda  is  without 
foundation,  thus  tending,  especially  for  lay  readers,  to  give  the  author 
fictitious  dependability  as  an  interpreter  and  also  to  destroy  the 
confidence  of  public-health  administrators  in  public-health-education 
propaganda  as  actually  conducted  by  dental  organizations.  This 
procedure  in  Monograph  III  is  indifferent  to  the  cause  of  child  health 
that  the  Association  was  organized  to  promote.  It  is  unjust  to  the 
dental  profession,  and  wholly  unworthy  of  any  serious  scientific 
research.  The  ludicrous  view  in  Quotation  1  has  never  been  endorsed 
by  responsible  dental  organizations,  which  the  American  Child  Health 
Association  might  have  learned  if  it  had  consulted  any  one  of  them. 

We  deplore  the  fact  that  the  private  dental  advisers  of  the  American 
Child  Health  Association  did  not  inform  the  Association  and  the 
author  that  the  reasons  given  in  official  dental  propaganda  for  “a 
policy  of  filling  deciduous  teeth”  are  these  (a-c) : 

(a)  The  presence  of  carious  teeth,  with  the  myriads  of  infective 
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and  putrefactive  bacteria  and  their  toxins,  may  undermine  general 
health. 

(b)  The  premature  loss  of  deciduous  teeth  disturbs  the  natural 
development  and  growth  of  the  jaws  and  head,  with  consequent 
crowding  of  permanent  teeth  and  their  ensuing  misplacement. 

(c)  The  presence  of  large  carious  cavities  in  deciduous  teeth,  by 
rendering  mastication  painful  and  thus  impairing  function,  encourages 
development  of  the  unhealthy  habit  of  bolting  food. 

Quotation  2.  ^‘Present  dental  correction  is  palliative  and  not  either 
preventive  or  curative.  ...  A  real  preventive  program  awaits  solution 
of  the  problems  of  predisposition  and  cause”  {page  39). 

Quotation  2  appears  in  the  summary  on  the  “effect  of  fillings  upon 
dental  decay.”  The  author  also  says:  “The  data  in  this  chapter 
[III]  comprise  an  evaluation  of  fillings  as  made  in  a  representative 

sampling  of  American  born  white  children . Administrators 

responsible  for  school  health  policies  wish  to  know  just  what  is  done  for 
health  by  fillings  as  they  are  generally  made.  Our  treatment  in  this 
chapter  intends  to  throw  light  on  this  question”  (pages  38  and  39 :  italic 
not  in  the  original).  Quotation  2  is  clearly  intended  by  the  author  to 
refer  to  current  dental  practice  in  general.  The  conclusion  in  Quota¬ 
tion  2,  the  author  says,  “arises  from  this  analysis”  of  his  data  (page  39): 

“1.  The  chances  for  further  development  of  caries  in  any  one  tooth  are 
smaller  when  previous  decay  in  that  tooth  has  been  corrected.” 

“2.  Filling  deciduous  teeth  has  no  apparent  effect  upon  the  subsequent 
or  contemporary  decay  of  permanent  teeth.  {Author's  footnote:  This  refers 
to  caries  wherever  found  in  the  tooth  and  does  not  give  special  consideration 
to  caries  on  adjacent  approximal  surfaces.)” 

“3.  Corrective  work  on  any  one  first  molar  has  no  effect  upon  total  decay 
in  the  others.  The  proportion  of  total  decay  which  is  corrected  affects  only 
the  proportion  corrected  in  the  other  teeth  because  of  actual  contemporary 
work,  but  does  not  cut  down  the  total  decay  in  these  others.” 

The  sweeping  negative  conclusion  in  Quotation  2  relating  to  preven¬ 
tion  is  not  warranted  by  any  data  in  Monograph  III,  and  ignores  well- 
known  facts.  If  allowed  to  stand  uncorrected,  it  would  seriously 
retard  the  progress  of  oral  health-service  for  children,  mislead  “ad¬ 
ministrators  responsible  for  school  health  policies,”  and  misrepresent 
the  capabilities  of  modem  dentistry. 
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Although  various  ordinary  and  apparently  harmless  bodily  condi¬ 
tions  tend  to  develop  into  states  of  disease,  the  medical  profession 
keeps  before  the  public  the  fact  that  these  consequent  disorders  may 
be  prevented  by  suitable  and  timely  intervention.  Thus,  as  an 
example,  there  is  useful  medical  propaganda  (a)  to  show,  from  data 
obtained  in  a  study  of  adults,  that  various  lumps,  swellings,  tumors, 
etc.,  although  seemingly  unimportant  departures  from  normal,  tend 
to  evolve  into  cancer,  and  (b)  urging  that  physicians  be  consulted 
regarding  them  so  that  these  “growths”  may  be  surgically  removed 
before  this  pathological  change  can  begin.  In  such  cases,  surgeons, 
in  order  to  remove  all  “growths”  that  would  probably  become  can¬ 
cerous  if  left  in  place,  are  obliged  also  to  excise  some  that  might 
remain  completely  harmless  if  undisturbed,  thus  engaging  in  “opera¬ 
tive  interference  on  many  units  merely  because  it  prevents  disease  in 
some,”  which  the  author  concludes  “is  not  sound  policy”  (page  49). 
Although  this  surgical  program  “in  the  fight  against  cancer”  is  not 
based  upon  a  “solution  of  the  problems  of  predisposition  and  cause,” 
neither  of  which  has  been  determined,  nevertheless,  it  has  been  the 
means  of  accomplishing  real  prevention  of  cancer.  No  one  would 
seriously  suggest  that  this  surgical  plan  should  be  rejected  because  a 
better  method  of  prevention  may  ultimately  be  discovered. 

Current  methods  of  prevention  of  dental  caries  include  an  analogous 
illustration.  For  nearly  100  years  dentists  have  known  that  minute 
imperfections  are  common  in  the  occlusal  surfaces  of  permanent  molars 
at  the  time  of  eruption,  and  that  these  enamel  defects  if  left  uncor¬ 
rected  will  probably  soon  thereafter  begin  to  decay.  Accordingly, 
dentists  urge  that  children  be  presented  shortly  after  the  eruption  of 
these  teeth,  so  that  any  such  defective  surfaces  may  be  excised  suf¬ 
ficiently  to  remove  the  faulty  tissue,  and  the  ensuing  tiny  cavities 
filled  in  a  way,  and  with  material,  to  prevent  the  initiation  of  decay 
where  otherwise  it  would  probably  soon  begin.  Under  these  circum¬ 
stances,  however,  dentists,  to  afford  the  greatest  measure  of  protec¬ 
tion-facing  obligations  and  uncertainties  like  those  of  the  surgeon 
in  removing  precancerous  “growths”  for  the  prevention  of  cancer — 
must  also  excise  some  enamel  defects  on  these  surfaces  where  decay 
might  not  develop.  In  the  surgical  effort  to  prevent  cancer  or  caries, 
the  patient  receives  the  benefit  of  the  doubt  where  it  may  exist,  not 
the  involved  tissue. 
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The  medical  and  dental  professions  are  keenly  aware  of  the  need 
for  greater  effort,  larger  hnancial  support,  and  more  successful  re¬ 
search  for  the  complete  solution  of  all  problems  of  prevention,  so  that, 
for  disease  in  every  relation  and  for  every  individual,  complete  pre¬ 
vention  will  be  invariably  successful,  and  all  variations  and  peculiari¬ 
ties  automatically  included.  Unfortunately  the  health  millenium 
is  not  yet  at  hand.  While  its  advent  is  awaited,  the  best  available 
facilities  for  prevention,  whether  empirical  or  scientific,  partial  or 
complete,  variable  or  invariable,  must  be  used  and  should  be  de¬ 
veloped  as  the  most  effective  means  at  hand  in  their  respective 
applications. 

Quotation  3.  ^^Recommendations  for  school  health  policy.  .  .  . 
sometimes  must  diverge  considerably  from  current  practice”  (page  2). 

Here,  and  in  associated  comment  in  Monograph  III,  there  is  no 
recognition  of  the  obvious  fact  that  where  health  is  at  stake,  the 
obligations  of  public-health  agencies,  of  practitioners  in  public- 
health  work,  and  of  practitioners  in  private  service,  are  identical. 
The  angle  of  elevation  of  this  Monograph  is  further  indicated  by  this 
comment  on  page  25:  “From  a  public  health  point  of  view  the  ques¬ 
tion  is,  ‘What  does  dental  work  as  now  generally  available  contribute 
to  public  health?’  and  not,  ‘What  could  the  best  type  of  dental  practice 
do?’  In  this  study  we  are  concerned  wdth  the  first  and  not  the  second 
of  these  two  questions.”  The  Monograph  does  not  aim  to  show  what 
should  and  could  be  done,  in  a  public  dental-health  program,  for  the 
protection  of  teeth  against  decay,  nor  does  it  present  constructive 
criticisms  of  current  deficiencies  in  funds  or  personnel,  or  otherwise, 
which,  in  the  public  interest,  should  be  overcome,  and  which  such 
criticism  might  help  to  rectify.  Instead,  the  author  seems  to  believe 
that  such  an  effort  would  not  be  practical.  Apparently,  in  his  opinion, 
recommendations  for  a  public-school  health  policy  should  suggest  not 
plans  for  the  most  complete  and  effective  protection  of  child  health, 
but  merely  anything  less  that  would  be  conveniently  available  under 
prevailing  conditions,  whatever  they  might  happen  to  be.  In  this 
view,  a  policy  passable  today  would  also  be  acceptable  years  hence — 
nothing  should  be  done  to  effect  improvement;  things  as  they  are 
might  be  worse;  adopt  the  easiest  way,  not  the  most  desirable  method. 

Quotation  4.  ‘‘It  may  be  proper  policy  for  a  dentist  to  examine^  cut 
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out,  and  fill  the  grooves  [5/c]  on  the  occlusal  surfaces  of  the  first  molars  no 
matter  what  criteria  he  uses  to  distinguish  teeth  that  shall  he  so  fortified. 
It  is,  however,  definitely  had  public  health  policy  to  inaugurate  a  wide¬ 
spread  practice  of  this  kind  unless  it  is  possible  to  lay  down  a  definite 
manner  of  finding  those  occlusal  surfaces  of  first  molars  which  are  liable 
to  caries  and  those  others  which  are  noi’^  {page  2). 

Here  the  author  of  Monograph  III,  to  illustrate  the  intended  import 
of  Quotation  3,  refers  to  the  method  for  prevention  of  dental  decay 
that  was  mentioned  in  our  comment  under  Quotation  2. 

By  the  expression  “examine,  cut  out,  and  fill  the  grooves  [sic]  on  the 
occlusal  surfaces  of  the  first  molars,”  it  appears  that,  despite  the 
presumed  mathematical  accuracy  of  the  Monograph,  the  author  meant 
to  refer  to  pits  and  fissures,  which  are  defects,  and  not  to  “grooves,” 
which  are  normal  formations.  Furthermore,  the  author  seems  to  use 
“occlusal  surfaces”  in  one  place  to  mean  defects  or  faults  in  occlusal 
surfaces. 

The  word  “liable”  is  employed  in  Quotation  4,  and  often  elsewhere 
in  the  Monograph,  apparently  to  express  an  active  tendency  in  a 
tooth  to  decay  rather  than  to  indicate  that  a  tooth  is  passively  sub¬ 
ject,  or  exposed,  to  factors  that  induce  decay.  Each  occlusal  pit  or 
fissure  is  liable  to  decay,  and  will  decay,  if  the  influence  that  causes 
decay  is  brought  by  favorable  conditums  to  act  upon  the  pit  or  fissure. 
We  assume  therefore  that,  in  Quotation  4,  the  author  meant  to 
suggest  a  distinction  between  enamel  defects  that  probably  will 
become  carious  and  those  that  might  not.  On  page  48  he  states: 
“Every  effort  was  expended  to  make  the  best  use  of  training,  super¬ 
vision,  and  consultation  with  dentists  in  the  observations.  .  .  . 
We  were,  nevertheless,  unable  to  distinguish  first  molars  which  are 
liable  to  caries  [will  become  carious?]  from  others  not  liable  to  decay 
[will  not  become  carious?].  First  molars  which  seemed  to  our  ob¬ 
servers  to  have  no  enamel  defects  were  more  liable  to  caries  [more 
frequently  carious?]  than  were  those  which  could  be  described  by  them 
in  terms  of  pit  and  fissure.  {Author's  footnote:  This  probably  means 
that  the  enamel  defects  which  are  many  times  smaller  than  a  tooth 
brush  bristle  escaped  our  examiners  in  spite  of  all  possible  vigilance.)” 
There  is  no  evidence  in  the  Monograph  of  any  recurrent  examination  of 
the  same  children  and  teeth  to  justify  these  conclusions,  which  in  the 
main  appear  to  indicate  predictions  rather  than  observed  conditions. 
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Regarding  the  practicability  of  recognizing  dangerous  enamel 
defects,  and  its  relation  to  a  school  program  of  prevention,  we  call  at¬ 
tention  to  well  known  facts.  Some  enamel  defects  may  be  so  minute 
that  they  cannot  be  easily  detected,  but  their  proportion  is  so  small, 
compared  with  the  larger  number  that  can  be,  that  it  would  be  in¬ 
excusable  to  do  nothing  about  those  that  can  be  found.  Not  every 
enamel  defect  becomes  carious,  but  the  majority  that  will  certainly 
soon  harbor  decay  is  so  large  that,  to  prevent  caries  in  these,  an 
operative  preventive  procedure  relating  to  them  is  necessary  where 
health  is  the  primary  consideration.  Histological  research  and 
clinical  experience  have  provided  a  sound  basis  for  this  preventive 
surgical  intervention.  The  dental  profession  believes  that  adequate 
diet  and  hygienic  living  greatly  reduce  the  incidence  of  dental  caries 
and  of  some  other  diseases  as  well.  Perhaps  adequate  diet  and  hygienic 
living  would  make  vaccination  unnecessary.  But  this  remote  “Per¬ 
haps”  would  not  justify  discontinuance  of  vaccination  as  a  general 
means  of  prevention  -  a  means  which,  because  of  present  uncertainties, 
must  be  applied  to  all  in  a  community  to  protect  each  of  those  who 
otherwise  would  probably  have  small  pox  even  though  some  might 
not.  No  one  knows  how  many  thousands  of  children  have  been 
vaccinated,  and  thus  given  protection  against  small  pox,  who  without 
vaccination  never  would  have  had  the  disease.  Would  the  author  of 
Monograph  111  urge  that  vaccination  should  be  discontinued  until, 
as  he  recommends  in  the  case  of  dental  decay,  the  “problems  of  pre¬ 
disposition”  will  have  been  solved,  or  for  the  reason  that  “operative 
interference  on  many  units  merely  because  it  prevents  disease  in 
some”  is  “not  sound  policy?” 

A  very  important  factor  in  any  public  dental-health  policy,  which 
is  not  indicated  in  Monograph  III,  is  the  striking  dissimilarity  in  the 
incidence  and  progress  of  dental  caries  on  two  types  of  tooth  surfaces. 
It  is  safe  to  wait  for  the  hrst  signs  of  caries  on  smooth  surfaces,  where 
in  its  progress  the  cavity  in  the  enamel  assumes  a  V-shape,  with  the 
apex  toward  the  dento-enamel  junction.  Such  a  cavity,  even  when 
very  minute,  may  readily  be  detected.  Therefore  it  is  always  easy 
to  recognize  caries  at  its  incipiency  on  smooth  surfaces.  The  initia¬ 
tion  and  progress  of  a  pit-  or  fissure-decay,  however,  may  be  very  diffi¬ 
cult  to  detect  because  the  occlusal  surface  is  usually  not  visibly 
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affected;  and  the  decay,  proceeding  inward  along  the  sides  of  a  pit  or 
fissure  and  into  the  dentin  underneath,  gives  the  cavity  there  a  V-shape 
with  the  apex  toward  the  surface  of  the  enamel.  Usually  such 
sub-enamel  decay  does  not  give  clinical  evidence  of  its  presence  or 
progress  until  it  has  insidiously  undermined  the  enamel  and  a  cave-in 
takes  place.  By  this  time,  however,  the  decay  has  usually  penetrated 
deeply  into  the  structure  of  the  tooth,  and  pulp  infection  is  often  in 
progress. 

As  a  result  of  the  prevalence  of  caries:  at  the  age  of  twenty,  36 
percent  of  first  molars  are  missing;  at  twenty-four,  41  percent;  at 
twenty-nine,  48  percent.  A  simple  way  to  prevent  much  of  the  in¬ 
sidious  decay  responsible  for  these  serious  consequences  was  noted  in 
our  comment  under  Quotation  2.  In  Monograph  III,  however;  we 
are  advised  that  this  simple  and  inexpensive  preventive  work  should 
not  be  attempted  because  it  is  impossible  to  distinguish  between  the 
defects  that  will  certainly  decay  and  those  that  might  not.  According 
to  Monograph  III,  supposedly  devoted  to  promotion  of  public  health, 
the  minute  masses  of  enamel  tissue  affected  by  this  uncertainty, 
rather  than  the  child,  should  be  given  the  benefit  of  the  doubt.  Wait 
until  the  enamel  roof  caves  in  to  be  sure  to  learn  what  to  do!  The 
health  of  the  child!  What  an  impractical  consideration  in  a  mono¬ 
graph  on  child  health. 

As  for  the  difficulty  in  making  the  distinctions  mentioned  in  Quota¬ 
tion  4,  and  its  assumed  insurmountability,  it  will  be  sufficient  for  this 
report  to  add  that  procedures  for  this  diagnosis  have  been  conducted 
successfully  in  public  schools  not  only  by  the  Oral  Hygiene  Com¬ 
mittee  of  Greater  New  York,  but  also  by  many  dental  authorities. 

Quotation  5.  ‘‘Great  care  was  taken  in  the  selection  and  training  of 
the  dental  hygienists  who  acted  as  observers  in  order  that  distinctions  made 
•  by  any  one  were  like  those  made  by  the  others.  (Author’s  footnote:  Six 
)  dental  hygienists  and  a  dentist  were  employed  in  the  preliminary  weeks  of 
‘  experimentation  to  obtain  adequate  training  and  objectivity  in  the  dis¬ 
tinctions.  The  data  were  finally  gathered  by  two  dental  hygienists.) 
From  checks  made  on  these  observers  it  was  determined  that  records 
]  of  enamel  defects  in  the  four  first  molars  are  the  same  for  any  child 
independent  of  examiner.  Correlations  bet.  .,en  examiners  are  around 
0.90“  (page  43). 
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There  is  no  indication  in  this  statement  of  the  method  used  to 
establish  the  ability  and  constancy  claimed  for  the  observers,  such  as 
should  be  the  basis  for  the  sharp  mathematical  distinctions  in  the 
Monograph.  The  reader  is  given  no  opportunity  to  evaluate  the 
means  employed.  “Checks  made”  may  mean  much  or  little.  There 
is  no  evidence  of  any  particular  establishment  of  ability  in  the  “ob¬ 
servers”  uniformly  to  detect  the  presence  of  pits  and  fissures  and  to 
classify  them  as  directed  and  claimed.  It  is  said  that  “great  care 
was  taken.  ...  in  order  that  distinctions  made  by  any  one  were 
like  those  made  by  the  others.”  But  this  general  statement,  without 
an  indication  of  the  procedure  adopted  for  the  purpose,  does  not 
inform  the  reader,  who  in  this  regard  is  left  completely  in  the  dark. 
The  same  vague  assurance  might  be  given,  for  an  experiment  on  color 
distinctions,  about  color-blind  examiners — their  deficiencies  might  be 
the  same  and  their  color  judgments  therefore  identical — but  they 
might  be  blind,  say,  for  red! 

The  very  brief  and  indefinite  allusions  to  the  ability  and  constancy 
of  the  “observers”  in  their  records  of  pits  and  fissures  contrasts  mark¬ 
edly  with  the  three  pages  of  discussions,  explanations,  and  illustra¬ 
tions  in  this  relation  on  the  “measurements  made  of  stain,  tartar, 
and  conditions  of  gingiva”  (pages  50-53),  in  which  the  “observers” 
showed  disagreement,  and  regarding  which  the  author  says:  “Our 
estimates  of  decay  are  much  better^'  (page  50). 

On  pages  54  and  55,  the  author  of  the  Monograph  wrote:  “There  is 
absolutely  no  relation  between  either  stain  or  tartar  and  the  develop¬ 
ment  of  caries . The  absence  of  stain  is  not  associated  with  the 

absence  of  caries,  nor  is  the  presence  of  stain  found  to  go  hand  in 
hand  with  caries.  .  .  .  Removal  of  stain  as  here  measured  cannot  be 
expected  to  protect  the  child  against  caries.”  “Stain”  in  this  state¬ 
ment  is  used  very  indefinitely.  On  page  74  stain  is  referred  to  as 
having  “thickness  or  heaviness,”  and  it  is  said  that  “food  deposits 
that  are  loosely  or  readily  brushed  off  with  the  explorer  are  not  re¬ 
corded  as  stain.  No  classification  for  deposits  other  than  stain  or 
tartar  is  used.”  By  “stain”  the  author  appears  to  mean  colored 
deposits  that  were  thick  or  heavy  enough  to  be  obvious^  and  does  not 
include  invisible  mucinous  or  other  bacterial  deposits  that  are  com¬ 
monly  revealed  by  the  use  of  “disclosing”  stain,  and  which  are  inti- 
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mately  related  to  the  initiation  of  caries  on  some  surfaces.  The 
preventive  effect  of  the  removal  of  deposits  that  are  revealed  by 
“disclosing”  stain  has  not  been  considered  in  the  study  described  in 
the  Monograph,  and  therefore  the  intimation  on  pages  54-55,  that 
“cleaning  teeth  as  it  is  done  by  the  dental  hygienist”  has  no  preventive 
value,  is  incompetent  and  irrelevant. 

The  measurements  of  stain  were  made  by  the  use  of  rating  scales, 
which,  the  author  concedes,  “are  always  less  satisfactory  than  other 
t5T)es  of  measurement.  Our  estimates  of  decay  are  much  better,” 
he  says,  “since  they  are  spatial  and  so  depend  upon  tangible  sensory 
experience”  (page  50).  On  pages  51  and  53  it  is  said:  “The  dental 
hygienist.  ...  in  the  southern  squad  (A)  is  constantly  higher  in 
reported  stain  and  tartar.  This  is  due  to  unremoved  differences  in 
standard  between  the  examiners.  There  is  in  addition  a  very  obvious 
tendency  for  each  of  the  examiners  to  change  her  standards  as  she  gets 
further  away  from  the  base  of  training.  We  believe  these  tendencies 
are  unavoidable  when  rating  scales  are  used.”  (Italic  not  in  the 
original.)  The  facts  in  these  allusions  by  the  author  of  the  Mono¬ 
graph,  to  the  unreliability  of  his  records  in  this  relation,  should  have 
induced  him  to  omit  the  chapter  on  this  subject. 

Quotation  6.  *‘In  presenting  separately  the  results  for  each  of  the 
six  types  [of  enamel  defect].  ...  the  protective  influence  of  Types 
1  and  2  may  be  judged  entirely  independent  of  Type  J”  {page  45). 

In  this  statement  there  is  an  obvious  contradiction  in  terms.  The 
author’s  use  of  the  word  “protective”  implies  a  view  of  the  relation  of 
enamel  defects  to  decay  and  to  one  another  that  is  not  only  unique, 
but  also  unsupported  by  any  known  morphological  or  functional 
facts.  A  defect  in  enamel,  like  a  defect  in  any  other  structure,  is 
obviously  an  actual  or  potential  weakness  and  deficiency,  not  in  any 
sense  a  condition  of  strength  or  “protection.” 

The  deep  fog  or  Pickwickian  atmosphere  in  which  much  of  the  work 
was  done,  and  the  Monograph  written,  is  indicated  in  many  places,  but 
is  well  illustrated  by  the  yes-and-no  allusions  to  the  significance  of  pits 
and  fissures  of  “Type  3.”  Thus,  on  page  44,  it  is  said  that  “Type  3 
(pit  or  fissure)  may  be  considered  as  caries”;  on  page  45,  that  “Type  3 
pit  and  Type  3  fissure  may  be  considered  as  caries.”  Yet  Table  20  on 
page  45,  and  Charts  III  and  IV  on  pages  46  and  47,  which  are  said  to 
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present  the  average  numbers  of  pits  and  fissures  as  recorded  only  for 
non-carious  first  permanent  molars  at  different  ages,  include  also  the 
number  for  T  ype  31  Just  how  caries  can  exist  in  a  tooth  while  that  tooth 
is  nan-carious  we  are  unable  to  imagine,  but  possibly  such  problems 
can  easily  be  solved  with  the  aid  of  mathematical  equations.  On 
page  76  of  the  Monograph  we  read :  “Type  3  is  an  occlusal  pit  , 

[that]  may  be  regarded  as  first  degree  caries;”  on  page  77,  “Type  3  is  an 
occlusal  fissure  ....  [that]  may  be  regarded  as  first  degree  caries.” 
But  in  the  last  footnote  on  page  76  the  following  is  stated  regarding 
“Type  3  pit :”  “The  apparent  softening  of  the  base  or  walls  of  the  ena¬ 
mel  [the  distinguishing  feature  of  Type  3  defects],  as  evidenced  by  the 
resistance  to  the  explorer,  may  indicate  beginning  caries.  However, 
such  evidence  cannot  be  accurately  diagnosed  as  caries  by  this  method  and, 
therefore,  the  enamel  defects  are  considered  by  separate  types.  Of 
course,  if  [sic]  such  conditions  do  represent  caries  they  are  undoubtedly 
[sic]  the  early  observable  evidences  of  caries  occurring  at  the  site  of 
recognizable  enamel  defects.”  (Italic  not  in  the  original.) 

It  seems  evident  that,  as  the  author  of  Monograph  III  had  no  clear 
conception  of  the  nature  or  import  of  the  pits  and  fissures  of  his  arbi¬ 
trary  types,  the  collaborating  examiners  were  hardly  more  definite  or 
uniform  in  their  distinctions  and  classifications  relating  to  these  defects. 
In  the  present  report  we  assume  that  the  author’s  first  allusion  to 
Type  3,  on  page  44 — as  defects  that  “may  be  considered  as  caries” — was 
his  most  deliberate  guess,  and  that  he  there  intended  to  convey  the 
idea  that  he  and  his  examiners  usually  regarded  defects  of  Type  3  as 
definitely  carious,  and  as  in  fact  representative  of  states  of  decay  in  the 
first  permanent  molars  containing  them. 

Quotation  7.  *^In  order  to  study  certain  effects  of  the  influences  which 
bring  about  decay,  the  method  chosen  was  to  find  the  degree  to  which  filled 
and  unfilled  caries  in  one  tooth  are  associated  with  filled  and  unfilled 
caries  in  another''  7).  .  .  .  Correlations  between  carious  condi¬ 
tion  of  teeth  in  horizontal  relation  to  each  other  are  considerably  higher 
than  between  those  in  vertical  or  diagonal  relation"  {page  10). 

The  author  here  betrays  entire  unfamiliarity  with  established  con¬ 
clusions  of  modern  dental  research.  The  influences  that  bring  about 
decay,  when  present  in  the  mouth,  are  the  same  for  all  the  teeth  in  all 
locations.  The  correlation  of  decay  in  one  tooth  with  decay  in  another 
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tooth  is  not  a  relation  of  cause  and  effect,  but  only  of  the  conditions 
that  support  the  influences  that  bring  about  decay.  Between  teeth 
of  the  same  kind,  the  correlation  is  dependent  upon  similarity  in  the 
conformation,  or  in  the  structure,  of  the  enamel  at  specific  locations  of 
decay.  Between  teeth  of  different  kinds,  or  between  different  loca¬ 
tions  on  a  tooth,  correlations  are  dependent  upon  the  equal  or  almost 
equal  degree  of  liability  of  the  surfaces  where  the  decay  occurs.  Thus, 
buccal  caries  in  the  lower  right  first  molars  can  be  associated  only  with 
buccal  caries  in  the  lower  left  first  molars.  The  conditions  that  affect 
liability  to  decay  in  the  mesial  surface  of  an  upper  central  incisor  are 
different  from  the  conditions  that  affect  liability  to  decay  in  the  buccal 
surface  of  a  lower  first  molar.  The  number  or  size  of  filled  or  unfilled 
carious  cavities  in  one  tooth  cannot  be  associated  with  the  influences 
that  bring  about  decay  in  another  tooth,  unless  the  conditions  that 
help  the  influences  to  induce  decay  are  similar.  Bilaterality  of  lia¬ 
bility  is  common  to  all  teeth  in  horizontally  opposite  situations.  The 
degree  to  which  filled  or  unfilled  caries  in  one  tooth  is  associated  with 
filled  or  unfilled  caries  in  another  tooth  does  not  and  cannot  measure 
the  effect  of  the  influences  of  decay,  but  when  all  surfaces  and  all 
teeth  are  considered,  the  possibilities  of  an  operative  preventive  pro¬ 
cedure  may  be  determined. 

According  to  the  author,  the  “correlations  between  carious  condi¬ 
tion  of  teeth  in  horizontal  relation  to  each  other  are  considerably 
higher  than  between  those  in  vertical  or  diagonal  relation”  because  of 
“similarities  in  time  of  eruption”  and  in  “general  organic  bisymmetry” 
(page  20).  This  explanation  is  incomplete.  When  the  conformation 
or  structure  of  the  enamel  at  a  particular  location  on  a  tooth  is  such 
as  to  afford  undisturbed  retention  of  bacteria,  for  example,  there  is 
very  frequently,  in  fact  almost  always,  the  same  conformation  or 
structure  of  the  enamel  in  the  similar  location  on  the  tooth  horizontally 
opposite.  It  is  within  this  conformation  or  structure,  rather  than  else¬ 
where  on  these  directly  comparable  teeth,  that  decay  more  frequently 
occurs.  In  these  particular  locations  the  different  conditions  and 
influences  are  respectively  equal  in  kind  and  degree.  There  the  in¬ 
fluences,  supported  by  the  conditions,  break  down  the  enamel.  Since 
the  shape  and  structure  of  the  various  surfaces  are  not  respectively 
similar  for  teeth  of  the  same  kind  in  a  vertical  or  diagonal  relation- 
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ship,  equal  degrees  or  correlations  of  frequency  of  decay  are  impos¬ 
sible  for  teeth  of  the  same  kind  in  a  vertical  or  diagonal  position. 

These  facts  are  well  known  to  dentists.  Information  of  this  kind, 
which  is  useful  for  administrators  of  public-health  policies  because 
it  aids  them  to  understand  why  minute  defects  in  the  enamel  ought  to 
be  filled  at  the  earliest  possible  age,  should  have  been  presented  in 
Monograph  III,  which  has  been  offered  to  the  public  as  a  contribution 
on  the  public-health  aspects  of  dental  decay  in  children. 

Quotation  8.  he  fact  that  such  enamel  liabilities  as  do  occur,  so 
frequently  remain  non-carious  up  to  the  age  of  twelve,  is  a  strong  reminder 
that  there  is  such  a  thing  as  organic  immunity  which  is  not  yet  under¬ 
stood”  (page  48), 

Among  the  explanations  preceding  this  statement  are  these:  “From 
the  school  health  point  of  view  the  problem  is  whether  or  not  it  is 
possible  practically  to  distinguish  those  enamel  defects  which  will 
later  become  carious  from  those  enamel  defects  which  will  not”  (page 
40).  “In  order  to  study  the  importance  of  this  aspect  of  dental  care 
we  examined  non-carious  first  molars  in  the  mouths  of  children  varying 
in  age  from  six  to  thirteen.  Of  course,  the  older  a  group  of  children 
the  more  caries  there  will  be  in  the  first  molars.  {Author^ s  footnote: 
If  one  were  to  seek  the  same  number  of  non-carious  teeth  in  the  older 
age  groups  as  in  the  younger  ones,  it  would,  of  course,  be  necessary  to 
examine  more  children  of  the  older  age  groups” — page  41.)  “It  is 
obvious  that  carious  teeth  should  not  be  considered  in  these  observa¬ 
tions  of  enamel  defect,  because  the  pits  and  fissures  which  have  been 
involved  in  the  caries  cannot  be  known”  (page  44). 

In  this  part  of  the  study,  the  author  arbitrarily  distinguished  three 
kinds  of  pits  and  three  kinds  of  fissures  (page  44),  designating  the 
varieties  in  each  trio  as  Type  1,  Type  2,  and  Type  3,  respectively.  For 
each  (pit  or  fissure).  Type  1  was  the  most  minute  (“the  explorer — 
No.  6 — wedges  or  catches”);  Type  2  was  larger  than  Type  1  (“tip  of 
the  fine  explorer — No.  6 — can  be  moved  about  ....  not  large 
enough  to  admit  the  two  p)oints  of  the  closed  pliers” — No.  12);  Type 
3  was  “the  same  size  and  shape  as  Type  2,  but  \iith  softening  of  the 
base  or  walls  of  the  enamel  fault ....  may  be  considered  as  caries”.  The 
use  of  such  crude  means  to  distinguish  types  of  enamel  defects,  the 
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obvious  technical  difficulties  attending  the  differentiations,  and  the 
inadequacy  of  these  procedures  in  dental  practice,  may  account  for 
the  author’s  failure,  as  noted  in  the  comment  under  Quotation  5,  to 
indicate  the  method  employed  to  insure  uniformity  of  diagnostic 
judgment  in  the  examiners. 

Table  20  (page  45),  which  summarizes  the  most  significant  data 
on  the  average  number  of  enamel  defects  of  these  arbitrary  types 
in  what  are  called  “non-carious”  or  “healthy”  first  molars,  is 
included  in  Table  i,  on  page  516  of  the  present  report,  where  ad¬ 
ditional  data  have  also  been  incorporated.  Regarding  some  of  the 
data  in  our  Table  1  that  were  taken  from  Table  20  in  Monograph  III, 
the  author  says  (page  45) :  “If  Type  2  tended  to  become  Type  3 
in  otherwise  healthy  teeth  as  the  children  grow  older,  then  there  would 
be  an  increase  in  average  incidence  of  the  latter  at  the  expense  of  the 
former.”  Then  he  adds:  “Thisis  not  the  case.  There  are  no  decreases 
in  frequency  of  occurrence  in  any  of  the  six  types  as  age  increases” 
(page  45).  These  opinions  in  Monograph  III  allude,  however,  not 
to  the  same  children  at  successive  periods  of  observation  from  age  six  to 
age  thirteen,  nor  to  all  of  the  first  molars  in  the  children  examined,  but 
instead  to  different  children  examined  once  individually,  and  only  to 
the  so-called  “healthy”  or  “non-carious”  first  molars  remaining  in  a 
few  of  these  children  at  the  time  of  examination. 

If,  however,  for  temporary  purposes  of  analysis,  we  Sissume  with  the 
author  that  each  average  in  Table  20  (page  45)  for  enamel  defects  is 
truly  representative  of  conditions  in  the  corresponding  age-groups, 
then  we  note  also  that  the  number  of  defects  increases  in  sequence  from 
Type  1  to  Type  3  not  only  horizontally,  for  a  given  age  as  he  stresses 
them,  but  also  when  followed  diagonally  downward  to  the  right  in  time 
for  successive  ages,  as  shown  in  Table  2,  page  517  of  the  present  report. 
These  relationships  should  have  suggested,  to  an  open-minded  investi¬ 
gator,  the  possibility  that,  at  the  time  the  enamel  defects  were  found, 
some  unobserved  defects  were  enlarging  toward  Type  1 ;  some  of  Type  1 
were  becoming  Type  2 ;  and  some  of  Type  2  were  approaching  Type  3. 
Nothing  in  Monograph  III  shows  that  this  possibility  was  actually 
tested  as  a  mathematical  alternative,  the  author  having  apparently 
made  no  effort,  from  a  study  of  a  given  group  of  children,  to  exclude 
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it.  He  did  not  ascertain  whether  any  enamel  defects,  undetected  hy 
his  procedure,  became  at  each  successive  recorded  age  gross  enough  for 
detection  hy  these  means.  He  also  failed  to  learn  whether,  at  the  other 
extreme,  an  approximately  equal  number  of  defects  of  T3q)e  3  became 
so  obviously  carious  that  the  teeth  containing  them  were  excluded 
from  the  so-called  healthy*'  group.  This  is  a  striking  double  omission 
from  a  plan  for  a  supposedly  unprejudiced  study. 


TABLE  2 

DcUa  in  Table  1  for  total  average  number  of  enamel  defects  of  three  types  per  “healthy"  first 
molar,  taken  from  Table  20  in  Monograph  III;  arranged  to  show  possible  progression 
in  the  number  of  average  defects  from  Type  1  to  Type  3  in  successive  age- groups 


Ages . 

6 

7 

8 

7 

8 

9 

8 

9 

10 

9 

Q 

11 

Types . 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

Average  total 
number  of 
enamel  defects 
per  “healthy” 
first  molar 

.22 

.45 

.66 

.19 

.35 

.64 

.24 

.50 

.85 

.23 

.51 

.78 

Ages . 

■I 

B 

Dl 

B 

B 

B| 

B 

D 

M 

D 

n 

Types . 

1 

B 

B 

B 

B 

B 

B 

D 

S 

B 

H 

Average  total 
number  of 
enamel  defects 
per  “healthy” 
first  molar 

.28 

.48 

.67 

.28 

.50 

.64 

.35 

.39 

? 

.19 

1 

A  comparison  of  the  data  in  Monograph  III  for  enamel  defects, 
with  the  figures  for  “first  molars,  unhealthy  (carious)  or  missing” 
(fourth  column),  and  “first  molars,  unhealthy  (carious)  or  missing, 
per  child”  (last  two  columns) — all  assembled  in  our  Table  1 — should 
have  suggested  the  possibility  that  the  conditions  in  such  a  hypothetical 
progression  were  illustrated,  in  Table  20  in  the  Monograph,  as  snap 
shots  for  each  age  group  rather  than  as  moving  pictures,  and  thus  were 
shown  in  a  static  rather  than  a  dynamic  relationship.  The  following 
summary  of  data  for  three  age  groups,  taken  from  our  Table  1,  facili¬ 
tates  this  comparison : 
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AGE 

NUICBES  OF 
CHILDREN 
INVOLVED 

U 

AVERAGE  TOTAL  NUMBER  OF  EACH 
TYPE  OF  ENAMEL  DEFECT 

PER  “healthy”  FIRST  MOLAR 

FIRST  MOLARS, 
UNHEALTHY  (CARIOUS) 
OR  MISSING,  PER  CHILD 

Type  1 

Type  2 

Types 

Average 

number 

Per  cent 

6 

■■ 

66 

0.22 

0.41 

0.76 

0.87 

9 

120 

0.23 

0.50 

0.64 

0.99 

12 

■■ 

233 

0.35 

0.50 

0.67 

1.69 

That  the  author  of  Monograph  III  sensed  the  probability  that  there 
were  enamel  defects  of  the  undetected,  and  therefore  of  the  uncounted, 
kind  in  his  work  (which  if  recorded  might  have  shown  the  progression 
suggested  above),  is  indicated  by  these  remarks  intended  by  him  to 
explain  some  difficulties  in  other  connections:  “The  teeth  that  escape 
caries  are  more  apt  to  be  those  that  have  remained  healthy  in  spite  of 
having  observable  enamel  defect.  The  reason  for  this  may  very  well 
be  that  the  most  dangerous  types  of  enamel  defect  are  those  that 
cannot  be  observed  until  the  groove  is  cut  into  with  a  burr  (pages 

41-42) . First  molars  which  seemed  to  our  observers  to  have 

no  enamel  defects  were  more  liable  to  caries  than  were  those  which 
could  ue  described  by  them  in  terms  of  pit  and  fissure.  {Author* s 
footnote:  This  probably  means  that  the  enamel  defects  which  are  many 
times  smaller  than  a  tooth  brush  bristle  escaped  our  examiners  in  spite 
of  all  possible  vigilance” — page  48.) 

In  various  parts  of  the  Monograph  the  author  indicates  that  the 
total  number  of  children  having  “/o«r  teeth  in  the  number  six  position” 
— first  permanent  molars — for  ages  ten,  eleven,  and  twelve  (pages  4 
and  58)  were  respectively  1157  (pp.  6,  58,  116,  117),  1636  (pp.  4,  6, 
26,  27,  58),  and  1149  (pp.  6,  58, 118,  119),  where  the  distributions  of 
non-carious  first  molars  were  recorded  as  follows: 


Age 

Upper  right 

Lower  right 

Upper  left 

Lower  left 

Total 

10 

467 

360 

489 

348 

1,664 

11 

564 

404 

560 

395 

1,923 

12 

360 

248 

343 

242 

1,193 

The  following  summary  contrasts  the  foregoing  totals  with  corres¬ 
ponding  data  as  selected  by  the  author  for  use  in  his  Tables  18, 19, 
and  20,  on  the  enamel  defects  in  non-carious  first  molars  (Table  20  is 
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discussed  in  the  preceding  comment  under  Quotation  8;  Tables  18 
and  19  will  be  considered  in  comment  under  succeeding  Quotations) : 


AGE 

DATA,  m  VAUOnS  PAKTS  OP  THE 
MONOGRAPH, 

ON  non<arious  first  molars 

DATA,  IN  TABLES  18,  19,  AND  20  OF  THE 
MONOGRAPH,  ON  ENAMEL 
i  DEFECTS  IN  noH-carious  first  molars 

Total  number  of 
children 

Total  number  of 
noH-carious  first 
molars 

Total  number  of 
children 

Total  number  of 
non-carious  first 
molars 

10 

1,664 

■M 

438 

11 

475 

12 

■^1 

319 

Total . 

3,942 

4,780 

474 

1,232 

Here  we  see  that  the  data  in  Tables  18,  19,  and  20  represent  only  a 
small  portion  of  the  corresponding  data  in  the  author’s  records.  The 
Monograph  fails  to  indicate  why  the  author  selected  only  about  12 
percent  of  the  children  and  only  about  25  percent  of  the  non-carious 
first  molars  to  support  his  conclusions  in  Chapter  IV  regarding  enamel 
defects  and  their  relation  to  decay.  The  records  of  the  defects  in 
the  non-carious  first  molars  that  were  omitted  from  Tables  18,  19, 
and  20  are  not  given  elsewhere  in  the  Monograph.  Therefore  the  alert 
reader  can  only  speculate  on  the  hidden  reasons  for  these  surprising 
omissions  of  most  of  the  relevant  data.  Was  this  gross  departure 
from  the  scientific  method  due  to  accident,  or  to  carelessness;  or  did 
the  excluded  data  prove  something  contrary  to  predetermined  con¬ 
clusions?  Was  it  accident  or  carelessness  which  led  the  author  to 
write,  on  page  41,  that  “Table  18  and  Table  19  show  our  ohseroations? 
(italic  not  in  the  original).  These  words  naturally  mean  that  all 
“observations”  pertinent  to  the  matter  under  discussion  were  shown. 
Did  the  author  expect  the  reader  to  assume  that  only  a  few  selected 
“observations”  were  shown?  Was  it  accident  or  carelessness  which 
led  the  author  to  write,  on  page  45,  that  “in  presenting  separately 
the  results  for  each  of  the  six  types  [of  enamel  defect].  .  .  .  such 
presentation  is  made  in  Table  20?”  (italic  not  in  the  original).  This 
assurance  obviously  signifies  that  all  “the  results”  in  the  author’s 
records  were  presented.  The  facts  in  tins  paragraph  of  our  comment 
do  not  support  a  belief  that  the  Monograph  is  an  accurate  and  sincere 
presentation. 
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Adverting  to  Quotation  8,  we  note,  further,  that  half  the  number  of 
enamel  defects  to  which  the  author  alludes  (all  of  Type  3)  were  “con¬ 
sidered  as  caries”  (page  44),  although  accredited  to  teeth  incorrectly 
called  “healthy”  and  erroneously  classified  as  “non-carious,”  We 
have  already  alluded  to  the  fact  that  nothing  was  learned  for  any  one 
group  of  children,  examined  recurrently  through  a  succession  of  ages, 
regarding  a  progression  or  lack  of  progression  of  enamel  defects  of 
different  sizes  and  kinds  into  a  final  state  of  caries.  We  see,  therefore, 
that  the  irrelevant  remark,  in  Quotation  8,  about  “organic  immunity” 
is  merely  a  mystic  reference  to  nothing  established  in  Monograph  III. 

Quotation  9.  **Table  18  shows  that  teeth  entirely  free  from  enamel 
defect  by  our  examination  occur  less  frequently  among  healthy  teeth  in 
children  over  ten  years  old  than  they  do  in  the  younger  ones.  The  teeth 
that  escape  caries  are  more  apt  to  be  those  that  have  remained  healthy  in 
spite  of  having  observable  enamel  defect’^  {pages  41-42). 

The  data  in  Table  18,  for  percentage  of  non-carious  molars  free 
from  detected  enamel  defect,  are  arranged  below  to  show  graphically 
the  falling  and  ascending  sequences  apparent  in  the  figures: 

_ _ 6  7  8  9  10  11  12  13 

Percent  of  non- 
carious  first  mol¬ 
ars  free  from  de¬ 
tected  enamel 
defect 


If  the  author’s  data  here  are  reliable  for  the  deductions  he  offers,  they 
also  indicate  that  the  percentage  of  first  molars  free  from  detected 
defect  decreased  to  a  lowest  value  at  age  10,  but  thereafter  rose  steadily 
to  a  new  maximum.  Whether  this  particular  curve  is  significant,  or 
merely  an  indication  of  error,  variation,  or  coincidence,  the  author 
does  not  suggest.  In  Table  1,  of  the  present  report,  we  see  that  at 
age  1 1 ,  for  example, 
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The  number  of  carious  or  missing  first  molars,  in  a  total  of  7 16  (4  x 

179),  was .  241 

The  munber  free  from  enamel  defects  (Table  18 — 20  per  cent  of 

475)  was .  95 

The  number  remaining  “healthy,”  but  having  enamel  defects 

(475— 95),  was .  380 

Total . m 


According  to  the  author,  these  380  defective  first  molars,  which  had 
remained  “healthy,”  were  “wore  apt"  to  “escape  caries"  than  the  95 
first  molars  that  were  free  from  observable  enamel  defect.  Yet  these 
380  “healthy”  teeth  had  370  (475  x  0.78)  detected  enamel  defects  of 
Type  3,  which  the  author  concedes  “may  be  considered  as  caries" 
(page  44). 

In  a  footnote  on  page  48  the  author  of  Monograph  III  admits  that 
“enamel  defects  which  are  many  times  smaller  than  a  tooth  brush 
bristle”  probably  were  not  detected  “in  spite  of  all  possible  vigilance.” 
It  may  be  fairly  assumed  that  most  of  the  defects  that  were  not  de¬ 
tected  by  his  examiners,  by  the  crude  methods  employed,  existed  in 
the  teeth  of  the  younger  children,  and  that  error  in  this  relation  be¬ 
came  proportionately  less  at  successive  ages  as  the  most  minute  defects 
became  larger  and  more  readily  detectable.  Possibly  this  condition 
accounts,  in  part  at  least,  for  the  decrease  in  the  recorded  proportion 
of  teeth  without  defect  from  age  six  to  age  ten. 

In  the  next  to  the  last  paragraph  in  our  discussions  under  Quotation 
8,  we  called  attention  to  the  unreliability  of  the  selected  data  in  Tables 
18, 19,  and  20,  in  terms  of  the  values  for  ages  ten,  eleven,  and  twelve, 
which  are  given  in  greatest  detail  in  the  Monograph  and  afforded  the 
best  basis  for  the  comparisons  noted  in  our  comment.  In  the  sum¬ 
mary  on  page  522,  we  give  the  calculated  distribution  of  first  molars 
at  the  same  three  ages,  per  hundred  of  the  maximum  number  based 
on  data  in  Table  18  of  the  Monograph  and  Table  1  of  the  present 
report,  and  thus  show  approximately  the  derivation  of  the  teeth  that 
became  carious  during  the  two  years  from  ten  to  twelve. 

If  the  author’s  data  are  accurate,  the  figures  in  column  6  suggest  that 
the  number  of  non-carious  teeth  that  were  free  from  observable  enamel 
defect  remained  practically  unchanged  from  age  ten  to  age  twelve. 
The  figures  in  column  4  show  that  the  number  of  non-carious  teeth 
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ACE 

i 

CHILDKEN 

DISTKIBUnON  OF  FEBmNENT  FIRST  ICOLARS:  PER  HUNDRED  OF  POSSIBLE 
UAXncUM  NUUBER 

Non-carious 

Unhealthy 
(carious; 
or  missing* 

Total 

Defective  j 

Free  from  defects 

r- 

no. 

no. 

no. 

(%) 

(%i 

no. 

10 

157 

69.7 

58.5 

(^) 

(16) 

30.3 

11 

179 

66.3 

53.0 

(80) 

(20) 

33.7 

12 

138 

57.8 

45.1 

(78) 

■n 

(22) 

42.2 

1 

2 

3 

4 

5 

6 

7 

8 

•  On  page  58  of  the  Monograph  it  is  stated  that  “the  average  number  of  first  molars 
extracted  per  child  is  .127,  .176,  and  .305  for  ages  10, 11  and  12,  respectively,”  which,  ex¬ 
pressed  in  the  same  sequence  as  percentages,  are  3.2,  4.4,  and  7.6,  indicating  that  the 
carious  teeth  for  these  three  age  groups  were  27.1,  29.3,  and  34.6  per  cent  in  the  above 
order. 

having  observable  enamel  defects  decreased  from  58.5  to  45.1  from  age 
ten  to  age  twelve — a  difference  of  13.4.  The  figures  in  column  8  show 
that  the  number  of  carious  or  missing  first  permanent  molars  increased 
from  30.3  at  age  ten  to  42.2  at  age  twelve — a  difference  of  11.9,  which  is 
almost  equal  to  the  number  of  teeth  that  were  lost  meanwhile  from 
the  group  of  non-carious  first  molars  having  observable  enamel  defects. 
This  general  agreement  between  the  decrease  in  the  number  of  defec¬ 
tive  non-carious  first  molars,  and  the  increase  in  the  number  of  carious 
ones,  seems  to  show  that  the  “healthy”  teeth  having  observable  enamel 
defects  were  not  “more  apt”  than  the  others  to  ^^escape  cariesf*  but 
instead  more  apt  to  become  carious.  If  the  author’s  data  carry  the 
import  he  ascribes  to  them,  which  we  doubt,  then  he  should  not  have 
ignored  the  fact  that  such  examples  as  the  foregoing  indicate  mathe¬ 
matically  the  direct  opposite  of  his  opinion  as  expressed  in  Quotation 
9.  (See  comment  under  Quotation  10.) 

There  is  nothing  in  Table  18,  or  in  the  Monograph,  to  justify  the 
last  statement  in  Quotation  9  for  any  age  from  six  to  thirteen,  in¬ 
clusive — the  range  of  the  recorded  observations.  The  author  appears 
to  have  considered  only  the  probabilities  favorable  to  his  recorded 
conclusions.  (See  the  next  to  the  last  paragraph  in  our  comment 
under  Quotation  8.)  He  indicates  that,  of  the  “healthy”  first  molars 
remaining  in  the  relatively  small  number  of  children  represented,  the 
larger  percentages  “entirely  free  from  enamel  defect”  were  in  the 
children  under  ten  years  of  age.  He  did  not  make  any  observations 
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on' a  given  group  of  children  recurrently  during  a  succession  oj  years ^ 
and  therefore  did  not  ascertain  whether  enamel  defects  that  existed 
in  “healthy”  first  molars  in  the  earlier  years,  but  were  not  detected, 
became  carious  in  later  years.  He  did  not  exclude  the  possibility 
that  enamel  defects  in  first  molars  at  ages  from  six  to  thirteen,  inclusive, 
develop,  or  get  large  enough,  in  these  teeth  thereafter,  to  become  de¬ 
tectable  by  the  deficient  means  employed.  His  examinations  could  not 
indicate  the  age  at  which  the  observed  enamel  defects  in  the  first  molars 
of  the  older  children  were  first  detectable. 

It  is  well  known  that  in  the  older  age-groups,  the  proportions  of 
non-carious  teeth  having  no  observable  enamel  defect  increase  with 
age  because  most  of  the  teeth  having  enamel  defects  become  carious. 
These  relationships  are  shown  in  the  following  summary  of  data 
available,  for  the  age  groups  from  fourteen  to  forty,  before  the  begin¬ 
ning  of  the  study  described  in  Monograph  III: 


AGE 

SURVIVING  NON-CARIOUS  nRST  MOLARS 

With  enamel  defects 

Without  enamel  defects 

Percent 

percent 

6* 

66* 

34* 

10* 

84* 

16* 

13* 

75* 

25* 

14-16 

25 

75 

1^30 

19 

81 

30-40 

11 

89 

*  From  Table  18,  Monograph  III. 

The  exceptionally  large  proportion  of  non-carious  first  molars  “free 
from  enamel  defect,”  as  given  in  the  author’s  Table  18  for  selected 
children  under  ten  years  of  age — compared  ivith  those  in  the  same  record 
for  ages  eleven  to  thirteen,  iwc/wjrje— suggests  that  either  a  large  number 
of  actual  defects  there  present  were  not  detected  but  later  became 
carious,  or  the  data  for  the  eleven,  twelve,  and  thirteen  age-groups 
are  inaccurate.  This  summary  also  indicates  that  owing  chiefly  to 
lack  of  preventive  measures,  which  are  attainable  in  the  main  only 
in  childhood,  the  mortality  of  non-carious  first  molars  having  enamel 
defects  increases  cumulatively  with  age. 

Quotation  10.  ‘^Table  19  shows  that  there  is  no  decrease  in  average 
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amount  of  observable  enamel  defect  in  the  non-carious  first  molars  of  the 
older  chUdrejt.  This  leads  us  to  the  same  conclusion  [a^  that  stated  in 
Quotation  P],  namely.  ...  a  tooth  without  such  defects  as  we  are  able 
to  observe  is  just  as  likely  to  become  carious  as  are  the  others.  The  effect 
of  these  findings  on  school  health  policy  is  of  course  obvious'*  {pages 42-43). 

In  Quotation  9  the  author  stated:  “The  teeth  that  escape  caries  are 
more  apt  to  be  those  that  have  remained  healthy  in  spite  of  having 
observable  enamel  defect"  (italic  not  in  the  original).  In  Quotation  10 
the  author  said :  “A  tooth  without  such  defects  as  we  are  able  to  observe 
hjust  as  likely  to  become  carious  as  are  the  others”  (italic  not  in  the 
original).  On  page  48,  in  the  general  conclusion  at  the  end  of  Chapter 
IV,  the  author  wrote:  “First  molars  which  seemed  to  our  observers 
to  have  no  enamel  defects  were  more  liable  to  caries  than  were  those 
which  could  be  described  by  them  in  terms  of  pit  and  fissure”  (italic 
not  in  the  original). 

These  assertions,  taken  separately  as  they  occur,  add  plausibility 
to  the  author’s  discussions,  especially  for  laymen,  but  which  of  these 
three  contradictory  assumptions  is  tjie  inalert  reader  expected  to 
accept?  The  age  at  which  the  enamel  defects  became  “observable” 
in  the  surviving  “non-carious  first  molars  of  the  older  children”  was 
not  determined.  How  soon  the  “healthy”  first  molars  with  observable 
enamel  defects  became  carious,  after  they  were  examined,  was  not 
ascertained.  There  is  no  evidence  that  the  author  endeavored  to 
learn  which  if  any  first  molars  that  vf ere  free  from  observable  enamel 
defect  later  became  carious,  nor  the  number  that  remained  non-carious. 
His  comment  is  essentially  speculative. 

Table  19,  to  which  the  author  refers  in  Quotation  10,  presents  the 
“average  number  of  pits  and  fissures  per  tooth,”  in  the  “non-carious” 
first  molars  of  selected  children  at  ages  six  to  thirteen.  (These  figures 
are  also  given  in  column  14  of  our  Table  1.)  But  this  “average  num¬ 
ber  of  pits  and  fissures  per  tooth”  includes  all  the  defects  of  Type  3, 
which  the  author  stated  on  page  44,  and  again  on  page  45,  “way  be 
considered  as  caries."  On  page  45,  the  author,  seeing  that  this  is  an 
anomalous  method  of  calculation,  says  it  “modifies  conclusions  to  be 
drawn  from  average  amount  of  enamel  defect  by  age  as  presented  in 
Table  19” — but  he  does  not  indicate  to  the  reader  just  what  modifica¬ 
tions  of  his  conclusions  should  be  noted.  Below  we  compare  the 
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totals  of  the  figures  (Table  19  of  the  Monograph)  for  “average  number 
of  pits  and  fissures  per  [non-carious]  tooth”  (all  of  Types  1, 2,  and  3 — 
the  latter  being  caries),  with  the  same  values  for  Types  1  and  2  com¬ 
bined;  also  for  each  type  separately  (our  Table  1): 


Agx . 

|B 

a 

D 

D 

10 

11 

12 

13 

All  types:  1,  2,  and  3 . 

1.32 

1.24 

1.36 

1.64 

1.54 

1.23 

Type  3 . 

.68 

.66 

.64 

.85 

.78 

.67 

.64 

Types  1  and  2,  combined. . . . 

.63 

.64 

.59 

.73 

.79 

.76 

.85 

.58 

Type  2 . 

.41 

.45 

.35 

.50 

.51 

.48 

.50 

.39 

Type  1 . 

.22 

.19 

.24 

.23 

.28 

.28 

.35 

.19 

These  figures,  if  they  were  as  accurate  as  the  author  assumes,  would 
suggest  a  general  tendency  of  all  types  of  defects  collectively,  in  the 
first  molars  that  were  called  ‘^healthy,”  to  increase  somewhat  to  a  maxi¬ 
mum  at  age  ten,  and  to  diminish  thereafter  to  age  thirteen;  and  a 
similar  tendency  for  Types  1  and  2,  combined  and  separately,  to 
increase  appreciably  until  age  twelve,  and  then  sharply  to  decrease. 
They  do  not  indicate  a  state  of  fixation.  But  because  they  represent 
merely  a  small  number  of  selected  children,  and  not  the  same  children 
at  successive  ages,  they  are  probably  expressive  of  coincidences  rather 
than  of  anything  significant.  (See  the  next  to  the  last  paragraph  in 
the  comment  under  Quotation  8  on  the  bias  and  unreliability  of  the 
data  in  the  author’s  Tables  18, 19,  and  20.) 

In  our  comment  under  Quotation  8,  we  alluded  to  the  fact  that  the 
author  seems  to  have  assumed  a  fixation  in  the  occurrence  of  aU 
detectable  enamel  defects,  and  did  not  exclude  the  possibility  of  a 
progressive  development  of  some  defects — a  progression  in  which  some 
defects,  by  attaining  the  obviously-carious  stage,  would  eliminate  the 
affected  first  molars  from  his  record  of  the  non-carious  ones.  Besides, 
he  did  not  present  data  showing  that  first  molars  having  no  observable 
enamel  defect  become  carious,  as  a  class,  under  any  conditions. 
Therefore,  the  inference  in  the  second  sentence  of  Quotation  10  lacks 
the  significance  he  gives  it. 

Quotation  11.  **It  is  obvious  that  carious  teeth  should  not  be  considered 
in  these  observations  of  enamel  defect,  because  the  pits  and  fissures  which 
have  been  involved  in  the  caries  cannot  be  known**  {page  44). 

On  the  contrary  it  is  obvious  that  the  prevalent  locations  of  caries 
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in  carious  teeth,  and  also  of  non-carious  surfaces  on  carious  teeth, 
should  not  have  been  disregarded.  Why?  Because  caries  in  com¬ 
parable  adult  teeth  usually  occurs  in  similar  locations,  which  include 
all  surfaces  where  enamel  defects  are  present,  and  in  the  same  places 
on  these  surfaces.  A  study  of  the  common  locations  of  caries  would 
have  suggested  the  possibilities  of  an  operative  preventive  procedure. 
For  example,  pits  and  fissures  do  not  occur  on  every  surface  of  every 
tooth.  Caries  does  not  occur  on  every  surface  of  every  tooth.  In 
examinations  of  180,000  lower  incisal  teeth  in  30,000  persons,  under 
auspices  other  than  those  of  Monograph  III,  not  one  pit  or  fissure,  nor 
one  carious  cavity,  could  be  found  in  the  enamel  of  the  lingual  sur¬ 
faces  of  these  teeth.  It  is  well  known  that,  in  upper  first  molars, 
enamel  defects  commonly  occur  in  two  of  the  five  surfaces — the  occlusal 
and  lingual.  In  the  lower  first  molars,  the  occlusal  and  buccal  sur¬ 
faces  most  frequently  have  enamel  defects.  Most  dental  authorities 
are  agreed  that  in  adult  life  the  increase  in  caries  is  proximal;  that  is, 
on  the  mesial  and  distal  surfaces.  Therefore  the  degree  of  caries  on 
these  surfaces,  in  adults,  should  more  closely  approximate  the  incidence 
of  caries  in  the  pit-and-fissure  surfaces.  In  examinations  of  12,753 
male  and  female  persons,  at  various  ages  over  16,  it  was  found,  before 
the  research  described  in  Monograph  III  had  been  started,  that,  in 
the  two  surfaces  of  the  upper  and  lower  first  molars  which  frequently 
have  enamel  defects,  there  were  38,388  carious  cavities,  but  only  8,021 
in  the  other  three  surfaces.  These  figures,  divided  by  the  number  of 
surfaces  represented,  indicate  that  there  were  19,194  carious  cavities 
for  each  pit-and-fissure  surface,  and  only  2,674  for  each  smooth  sur¬ 
face — a  ratio  of  over  7  to  1. 

In  the  formulation  of  a  public  dental-health  policy,  is  it  not  obviously 
veiy  important  to  know  upon  which  surfaces  of  the  teeth  preventive 
procedures  may  be  successfully  applied?  Such  a  policy  must  give 
consideration  to  the  exact  locations  in  which  decay  commonly  occurs, 
and  to  the  reasons  why  these  surfaces  more  than  others  are  likely  to 
become  carious.  Decay  in  pits  and  fissures  may  not  be  discernible  at 
the  surface.  Its  progress  underneath  the  surface  is  often  so  slow  that, 
to  a  casual  observer,  there  may  be  no  visible  difference  between  the 
condition  at  the  surface  today  and  a  year  ago.  The  most  conclusive 
proof  of  the  special  liability  of  pits  and  fissures  is  found  in  the  data  for 
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caries  secured  after  age  thirteen.  Therefore,  the  time  to  prevent  pit- 
and-fissure  decay  is  before  that  age.  (See  comment  also  under  Quota¬ 
tion  12.) 

In  Table  1  of  the  present  report  we  indicate,  from  data  in  Mono¬ 
graph  III,  some  calculated  values  that  the  author  seemed  to  ignore, 
including  the  total  number,  and  the  average  per  child,  of  “first  molars, 
unhealthy  (carious)  or  missing.”  To  facilitate  comparisons,  some  of 
these  data,  and  added  figures  for  percentages,  with  data  for  ages 
20-24,  25-29,  and  30-34  from  other  sources,  in  extension  of  the 
foregoing  comment,  are  summarized  in  Table  3,  on  page  528. 

Quotation  12.  all  pits  and  fissures  are  to  be  filled,  then  there  is 
necessary  the  ability  to  find  them  all  in  a  manner  which  is  applicable  to 
organized  administration.  And  it  is  particularly  necessary  to  be  able 
to  find  those  that  are  most  liable  to  decay.  If  these  distinctions  cannot  be 
made,  then  either  all  grooves  at  the  point  of  enamel  lobe  coalescence  on  the 
occlusal  surfaces  of  first  molars  must  be  filled  or  the  practice  must  be 
abandoned,  and,  instead,  recommendations  made  that  recognizable  caries 
should  be  filled  promptly  on  their  appearance'*  {page  40). 

In  the  general  application  of  preventive  measures,  mortality  is  a 
decisive  factor.  When  the  mortality  is  high,  it  is  desirable  to  apply  a 
preventive  procedure  to  all,  regardless  of  the  probable  immunity  of 
some.  The  same  principle  applies  to  prevention  of  loss  of  first  molars, 
especially  because  of  their  outstanding  importance  in  mouth  health, 
and  in  the  normal  development  of  the  jaws  and  head.  In  a  group  of 
1000  males  and  1000  females,  between  ages  sixteen  and  thirty,  the 
following  dental  mortalities  (extractions)  were  noted  before  the 
publication  of  Monograph  III:  upper  right  first  molars,  29  percent; 
upper  left  molars,  28  percent;  lower  right  molars,  47.6  percent;  lower 
left  molars,  51.6  percent. 

In  the  comment  under  Quotation  1 1  it  was  shown  that  the  ratio  of 
caries  in  pit-and-fissure  surfaces  to  caries  in  smooth  surfaces  is  more 
than  7  to  1.  In  an  examination  of  251  buccal  surfaces  of  lower  first 
molars,  before  the  beginning  of  the  research  described  in  Monograph 
III,  special  attention  was  given  to  the  places  where  caries  is  not  fre¬ 
quently  found,  and  also  where  caries  often  occurs.  The  convexity  of 
the  buccal  surfaces  of  lower  first  molars  is  divided  by  a  shallow  groove 
that  frequently  has  an  enamel  defect.  It  appeared  probable  that, 
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*  Includes  “missing  and  defective.' 
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because  of  the  frequency  of  defects  at  this  specific  location,  this  defec¬ 
tive  groove  is  apt  to  become  carious,  whereas  the  smooth  convex  sur¬ 
faces,  owing  to  their  shape  and  structure,  are  not  likely  to  decay.  In 
these  251  lower  first  molars,  there  were  235  carious  cavities  in  grooves , 
but  only  8  in  each  of  the  two  smooth  portions  of  the  buccal  surfaces. 
In  a  group  of  12,753  persons  of  all  ages  and  both  sexes,  and  from  all 
walks  of  life,  the  buccal  surfaces  of  lower  first  molars  were  found  to  be 
twelve  times  more  frequently  decayed  than  the  buccal  surfaces  of 
upper  first  molars.  Why?  This  difference  is  due  to  faulty  coales¬ 
cence  of  enamel  rods  in  a  specific  location  on  lower  first  molars,  which 
rarely  occurs  in  the  buccal  surfaces  of  upper  first  molars;  it  explains 
the  lower  vertical  correlation  of  decay  in  first  molars.  These  condi¬ 
tions  are  present  also  in  the  Ungual  surfaces  of  upper  first  molars,  wit'^ 
the  result  that  these  upper  surfaces  are  fourteen  times  more  frequently 
decayed  than  the  lower  ones.  Similar  information  has  long  beei) 
available  regarding  the  32  surfaces  in  which  pits  and  fissures  are  more 
frequently  found  than  in  the  other  128  surfaces.  Thus  the  32  pit-and- 
fissure  surfaces  are  six  times  more  frequently  decayed  than  the  128 
smooth  surfaces.  The  occlusal  surfaces  of  the  four  first  molars  decay 
eleven  times  more  frequently  than  their  smooth  distal  surfaces,  and 
five  times  more  frequently  than  their  smooth  mesial  surfaces.  There¬ 
fore,  it  is  not  difficult  to  decide  which  surfaces,  and  which  specific 
locations  on  these  surfaces,  are  likely  to  become  carious. 

The  proof  that  enamel  defects,  such  as  pits  and  fissures,  increase  the 
liability  to  decay  is  found  in  adults.  Some  years  ago,  in  an  examina¬ 
tion  of  1,233  molars  and  bicuspidshaving  no  fillings  and  no  visible 
evidence  of  caries,  it  was  found  that  18.9  percent  had  pits  and  fissures, 
and  81.1  percent  had  no  pit  or  fissure.  These  teeth  were  not  in  a 
selected  group,  but  in  persons  between  ages  30  and  40,  and  represent¬ 
ing  a  cross-section  of  society  as  found  in  all  walks  of  life.  Available 
data  on  over  four  million  surfaces  of  teeth  enable  dentists  to  tell  which 
surfaces  are  most  likely  to  become  carious  and  which  are  least  likely 
to  undergo  decay.  A  public  dental-health  policy  should  be  based  on 
the  facts  pertmning  to  all  of  the  teeth  and  to  all  of  their  surfaces.  In 
this  respect  Monograph  III  is  seriously  inadequate,  for  it  was  restricted 
in  its  analysis  of  the  import  of  enamel  defects,  not  only  to  single 
examinations  of  a  few  children  and  teeth,  but  also  to  one-fifth  of  the 
surfaces  of  one  type  of  tooth. 
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Quotation  13.  *^The  spread  of  caries  is  not  due  to  any  localized  cause 
hut  to  some  influence  common  to  all  parts  of  the  mouth’*  {PH^ 

In  this  statement  the  author  seems  again  to  have  disregarded  the 
findings  of  modem  dental  research,  which  indicate  that  although  the 
surfaces  of  all  the  teeth  are  subject  in  common  to  destructive  influ¬ 
ences,  local  conditions  decisively  aid,  or  make  it  possible  for,  these 
influences  to  cause  decay.  Having  omitted  four  of  the  five  tooth- 
surfaces,  in  considering  enamel  defects  and  thus  conducting  an  in¬ 
adequate  study,  the  author  concluded  that  caries  is  not  due  to  any 
local  factor.  Such  an  unwarranted  deduction  could  not  have  been 
made  if  the  five  tooth-surfaces  had  been  included  in  his  analysis,  and 
careful  attention  given  to  the  similarity  in  the  surface-form  of  the 
loci  of  prevalent  decay,  or  to  the  usual  surface-position  of  decay,  in 
b  type  qf  tooth.  In  studying  caries  in  pairs  of  upper  or  lower 
in'  -'ars,  it  is  very  significant  that  the  greater  degree  of  decay  is  always 
in  roilar  localities  on  the  teeth — also,  that  the  surfaces  that  are 
Usually  free  from  caries  are  always  in  similar  locations.  (See  also 
comment  under  Quotation  14.) 

The  following  comment  from  another  source,  on  more  fundamental 
and  significant  conditions  than  any  mentioned  in  Monograph  III,  has 
an  important  bearing  on  the  question  whether  decay  may  be  brought 
about  by  local  factors  in  the  enamel: 

“The  incidence  of  decay  when  present  in  these  twins  is  a  matter  of  some 
interest  since  the  distribution  of  decay  beginning  on  smooth  surfaces  was 
quite  haphazard.  On  the  other  hand,  decay  commencing  in  the  pits  and 
fissures  was  rather  uniform.  In  fact,  the  working  of  the  asymmetry  mecha¬ 
nism  could  be  frequently  traced  in  the  pits  and  fissures,  as  a  number  of 
identical  twins  had  decay  in  corresponding  teeth.  Since  the  majority  of 
these  pits  and  fissures  eventually  decay,  it  is  concluded  that  heredity  affects 
dental  decay  only  inasmuch  as  it  controls  the  gross  morphology  of  a  tooth, 
its  pits  and  fissures,  and  its  position  in  the  dental  arch.”* 

Quotation  14.  ‘^Were  caries  the  product  of  accidental  combinations  of 

*A  study  of  teeth  and  dental  arches  of  identical  twins:  Samuel  Goldberg,  D.D.S., 
M.S.D.,  L.D.S.  Thesis  presented  in  partial  fulfillment  of  the  requirements  for  the  degree 
of  Master  of  Science  in  Dentistry,  at  Northwestern  University,  June  18,  1928.  In  an 
abstract  of  some  of  the  work  described  in  this  dissertation.  Dr.  Goldberg  wrote  that  the 
results  suggest  “that  the  heredity  mechanism,  by  determining  the  position  of  pits  and 
fissures,  may  affect  the  location  of  caries."  Journal  of  Dental  Research,  1929,  iz,  p.  274. 
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circumstances  then  there  would  he  no  real  correlation  between  decay  in 
any  given  tooth  and  the  decay  in  another.  Then  we  would  have  obtained 
a  chance  distribution  of  r’s  with  zero  as  their  average.  Since  all  correla¬ 
tions  are  positive  we  must  assume  that  either  the  caries  in  one  tooth  affect 
[5m:]  the  caries  in  another ^  or  that  caries  are  [5ic]  in  part  a  common  result  of 
some  influence  which  operates  on  both  teeth.  We  have  noted  in  Chapter  1 
that  these  positive  correlations  vary  in  size.  This  means  that  the  influ¬ 
ence  that  teeth  have  upon  each  other,  or  the  degree  to  which  teeth  share  some 
*  common  influence,  varies  with  the  type  and  position  of  the  teeth  concerned'' 
{page  13). 

In  this  use  of  the  word  “influence,”  the  author  disregards  the  un¬ 
equal  effects  of  local  conditions  in  facilitating  or  failing  to  support  the 
local  incidence  of  caries.  To  say,  with  the  author,  that  “the  degree 
to  which  teeth  share  some  common  influence  varies  with  the  type  and 
position  of  the  teeth  concerned,”  is  one  way  of  asserting  that  the  places 
where  there  are  observable  actions  of  a  common  influence  in  the  mouth 
are  determined  by  local  conditions  of  or  on  the  teeth.  “Type  of 
tooth”  includes,  in  its  obvious  meaning,  local  kinds  and  variations  of 
surface  conformation,  and  also  local  kinds  and  variations  of  enamel 
structure.  These  are  widely  dissimilar  in  their  reception  or  rejection 
of  the  destructive  agencies  that  bring  about  caries,  which  is  a  local 
disorder  or,  owing  to  imequal  conditions,  a  variable  local  manifestation 
of  the  operation  of  a  general  influence.  Conformation  and  structure 
of  enamel  surfaces,  not  only  as  to  position  in  the  mouth  but  also  on 
any  tooth,  are  local  determining  factors  in  the  development  of  carious 
cavities.  The  biological  reasons  for  variations  in  these  conditions  of 
the  enamel  are,  for  the  most  part,  unknown.  (See  also  comment 
under  Quotation  15.) 

The  author  decides,  from  mathematical  calculations  alone,  that 
“accidental  combinations  of  circumstances”  cannot  be  factors  in  any 
decay.  He  does  not  seem  to  have  learned  in  his  examinations,  how¬ 
ever,  whether  mechanical  injury,  destructive  tooth-cleaning  fluids, 
medicines,  etc.,  affected  the  data,  or  whether  systemic  diseases,  inad- 
quate  diets,  etc.,  were  “accidental  combinations  of  circumstances” 
that  determined  the  incidence  and  the  situation  of  local  defects  (caries) 
in  the  enamel  of  some,  perhaps  a  large  proportion,  of  the  teeth 
examined. 
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Studies  of  the  teeth  of  adults  have  indicated  the  surfaces,  and  the 
specific  locations  on  each  surface,  where  dental  decay  commonly  occurs 
early  in  life.  These  data  suggest  the  nature,  extent,  and  applicability 
of  a  practical  preventive  procedure.  The  time  for  its  protective 
application  is  obviously  in  very  young  children  before  decay  can  start. 
Monograph  III  has  not  shown  that  these  current  views  in  dentistry 
are  unfounded.  It  has  not  contributed  any  new  facts  or  ideas  to  the 
knowledge  of  the  cause  or  control  of  caries. 

Quotation  15.  ^‘Decay  is  periodic  and.  ...  a  function  [^‘peculiar¬ 
ity*]  of  the  individual  organism  and  not  the  tooth**  {pages  19-20).  “De¬ 
cay  of  teeth  happens  to  mouths  in  a  periodic  manner.  It  follows  that 
the  carious  condition  of  certain  teeth  is  a  measure  of  the  influences  which 
cause  decay  only  for  those  periods  during  which  they  have  been  in  the 
mouth**  {page  57). 

On  page  17  the  author  wrote:  “Teeth  share  common  decay  in¬ 
fluences  because  they  are  in  the  mouth  at  the  same  time  and  not 
because  they  are  part  of  the  same  organism**  (italic  not  in  the  original). 
This  is  another  significant  contradiction. 

The  conclusions  in  Quotation  15  are  the  author’s  answer  to  two 
questions,  which,  raised  on  page  1,  are  referred  to  there  as  impor¬ 
tant:  “1.  Is  the  liability  to  dental  caries  a  product  of  inherited  and 
very  early  environmental  factors  which  operate  upon  the  organism 
with  equal  strength  throughout  its  lifetime,  or  does  this  liability  to 
dental  decay  occur  in  some  periodic  manner?  (italic  not  in  the  original) . 
2.  Is  liability  to  caries  a  function  of  the  tooth  or  of  the  organism?” 
{Author* s  footnote:  “In  other  words,  ‘Is  liability  to  caries  a  peculiarity 
of  the  tooth  or  of  the  organism*  **?  (italic  not  in  the  original). 

The  views  in  Quotation  15,  on  the  relation  of  heredity,  prenatal 
conditions,  etc.,  were  derived  mathematically  from  examinations  of 
only  a  small  number  of  “children  who  had  four  teeth  in  the  number  six 
position  [first  permanent  molars]  and  four  teeth  in  the  number  five 
position  [deciduous  second  molars  or  second  bicuspids].  Children 
having  unerupted  or  extracted  teeth  were  excluded”  (page  4).  The 
chief  reason  for  the  conclusions  in  Quotation  15  is  stated  thus  (page 
20) :  “Horizontal  relations  of  caries  are  higher  than  either  vertical  or 
diagonal  ones,  and  so  correspond  with  similarities  in  time  of  eruption 
and  with  general  organic  bisymmetry.”  This  explanation  was  dis- 
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cussed  in  the  comment  under  Quotation  7,  where  its  incompleteness 
was  indicated,  and  where  variations  in  the  conformation  and  structure 
of  the  enamel  surfaces  as  functions  {peculiarities)  of  the  tooth  were 
emphasized. 

On  page  39  the  author  states  the  obvious  as  follows:  “The  chances 
for  further  development  of  caries  in  any  one  tooth  are  smaller  when 
previous  decay  in  that  tooth  has  been  corrected.”  But  if  decay  is 
not  dependent  upon  local  factors  (Quotations  13  and  14),  and  is  “a 
function  [peculiarity]  of  the  individual  organism  and  not  the  tooth,” 
how  can  this  be  true?  Possibly  the  author  would  wish  us  to  rely  upon 
this  brilliant  comment  on  page  29  of  the  Monograph:  “Some  common 
factor  exists  in  mouths  at  certain  times  which  exposes  all  of  the  teeth 
present  to  likelihood  of  decay.  Stich  waves  of  influence  could  conceiv¬ 
ably  be  checked  by  filling  the  cavities^*  (italic  not  in  the  original). 
Just  why  these  “waves  of  influence”  touch  only  spots  here  and  there 
on  a  tooth,  and  do  not  affect  all  its  surfaces  impartially  and  equally^ 
the  author  does  not  suggest,  although  he  serenely  surmises  that  the 
destructive  general  influence  may  be  “checked”  by  repairing  the  local 
damage  it  is  doing !  Perhaps  he  would  also  check  small-pox  by  merely 
treating  the  skin  lesions  it  causes.  But  scientific  skepticism,  and 
clinical  observations  and  experience,  must  jdeld  to  mathematical 
intuition,  whereupon  it  becomes  obvious  that  since  “decay  is.  .  .  .a 
function  [peculiarity]  of  the  individual  organism  and  not  the  tooth,” 
then  the  act  of  ^filling  the  cavities^'  so  completely  and  mathematically 
frustrates  the  “waves  of  influence”  that  they  immediately  cease  to 
wave.  Naturally,  it  would  be  absurd  in  a  dentist  to  believe  that, 
when  decay  is  “checked  by  filling  the  cavities,”  local  dental  conditions 
that  facilitated  the  onset  of  decay  are  therpby  removed,  and  the 
occasion  for  decay  eliminated.  Higher  mathematics  would  not  sup¬ 
port  him!  And  of  course  it  would  be  equally  non-mathematical  for  a 
dentist  to  conclude  that  when  filling  a  cavity  saves  the  rest  of  an  affected 
tooth,  while  “a  wave  of  influence*'  is  waving,  this  saving  occurs  because 
a  very  liable  surface  has  thus  been  removed;  because  destructive 
action  of  the  ubiquitous  and  abiding  “influence,”  under  the  adjacent 
surfaces,  has  been  stopped  and  mechanically  excluded;  and  because 
the  remaining  surfaces  on  the  tooth  are  less,  perhaps  not,  likely  to 
become  carious  since  the  local  conditions  are  not  favorable. 
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C.  General  remarks 

The  title  of  the  Monograph,  “Public  health  aspects  of  dental  decay 
in  children,”  is  inappropriate  and  misleading.  This  subject  is  ignored 
not  discussed. 

According  to  the  Foreword,  the  Monograph  “arose  out  of  the  grow¬ 
ing  realization,  particularly  among  educators,  that  the  accumulation 
of  definite  evidence  of  cause  and  effect  relationships  was  essential  to 
the  progress  of  the  school  health  program”  (page  vii).  The  Mono¬ 
graph  has  failed  to  contribute  anything  to  this  desired  evidence. 
The  author  suggests  that  his  findings  and  assumptions  will  have  an 
“obvious  effect”  on  “school  health  policy.”  We  feel  that  they  should 
have  no  effect  on  the  administrators  of  such  policies  other  than  to 
create  desire  for  an  explanation  of  the  reasons  why  the  research  de¬ 
scribed  by  the  author,  and  sponsored  by  a  national  association  for  the 
betterment  of  child  health,  was  not  conducted  more  thoroughly  and 
reliably. 

The  chief  conclusions  in  the  Monograph  are  either  restatements  of 
well  known  facts,  or  erroneous  deductions  from  insufficient  or  irrelevant 
data.  They  are  based  on  single  examinations  of  a  comparatively 
small  number  of  children  and  teeth.  Attainment  of  the  purpose  set 
forth  in  the  Foreword  required  either  a  study  of  a  very  large  number 
of  children  and  teeth  in  the  manner  described,  or  the  recurrent  exami¬ 
nation  of  a  given  group  of  children  through  a  succession  of  years. 

The  author  bases  much  of  his  discussion  and  stated  opinion  upon 
the  erroneous  assumption  that  current  dental-health  programs  in 
public  schools  are  intended  primarily  to  prevent  dental  decay,  whereas 
thus  far  practically  all  of  them  have  been  projected  to  achieve  mouth 
cleanliness  and  to  promote  general  health,  both  of  which  objectives 
have  undoubtedly  been  advanced.  Mass  procedure  in  operative 
preventive  work  in  public  dental-health  programs  has  hardly  been 
begun. 

Monograph  III  is  unscientific  because  it  does  not  describe  essentials 
in  some  of  the  basic  procedures,  omits  important  relevant  data,  disre¬ 
gards  established  facts  and  conditions,  and  is  not  impartial.  Its 
mathematical  dress-up  will  induce  many  to  regard  it,  on  that  account, 
as  particularly  accurate  and  reliable. 

The  Monograph  is  sponsored  as  an  authoritative  declaration  on  an 
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important  question  of  public  dental-health  policy.  It  should  not 
have  been  issued  on  its  present  narrow  basis  and  with  its  restricted 
understanding  of  the  realities  of  dental  service.  These  serious  limi¬ 
tations  give  the  Monograph  the  appearance  of  a  prejudiced  publi¬ 
cation. 

The  author  repeatedly  indicates  in  a  general  way  that  in  attempting, 
in  a  negative  sense,  to  guide  public-health  administrators,  he  intended 
to  present  not  a  constructive  program  for  the  most  effective  conserva¬ 
tion  of  child  health,  but  instead  merely  an  inferior  substitute,  which 
is  assumed  to  be  practical^  apparently  because  it  is  based  indifferently 
on  presumptions  of  deficient  financial  support,  and  of  mediocre 
professional  service. 

Results  beneficial  to  the  health  and  well-being  of  school  children, 
improvement  in  their  deportment,  and  reduction  of  retardation  in 
their  school  progress  with  less  waste  of  the  taxpayer’s  financial  con- 
tributio'n  to  public  welfare,  as  assured  consequences  of  an  effective 
oral-health  policy  in  schools,  have  apparently  not  interested  the 
American  Child  Health  Association.  The  Monograph  totally  ignores 
these  well  established  facts,  although  there  are  thousands  of  authentic 
instances  of  such  results  of  dental  health-service  for  children  in  public 
schools.  Yet  the  American  Child  Health  Assodatioh  has  the  temerity 
to  present  Monograph  III  as  an  authoritative  publication  on  “Public 
health  aspects  of  dental  decay  in  children.”  Would  not  a  more  appro¬ 
priate  title  have  been :  “A  mathematical  obfuscation  of  some  well 
known  facts  relating  to  dentistry  for  children?” 

D.  Recommendation  (as  to  procedure) 

In  concluding  this  general  report,  we  recommend  that  (a)  a  thor¬ 
ough  study  of  Monograph  III  be  undertaken  by  the  Oral  Hygiene 
Committee  of  Greater  New  York,  with  the  cooperation  of  leading 
dental  organizations  and  other  advisers;  and  that,  at  the  conclusion 
of  the  study,  (b)  the  merits  of  the  Monograph  be  set  forth,  and  (c) 
its  deficiencies,  unwarranted  deductions,  and  misleading  statements 
be  promptly  noted  and  corrected — for  the  information  of  the  general 
public,  administrators  of  public-health  programs,  dentists,  physicians, 
and  all  others  concerned  in  the  development  of  public  agencies  for 
the  protection  of  child  health. 
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E.  Appendix  indicating  changes  in  the  condition  of  the  first  permanent 
molars  in  some  school  children  as  noted  thirteen  months  after 
their  examination  for  the  record  in  Monograph  ///• 

Since  the  presentation  of  the  foregoing  report,  the  Sub-committee, 
having  studied  some  comparative  data  bearing  on  the  validity  of  con¬ 
clusions  in  Monograph  III,  has  reaffirmed  and  extended  its  statement 
of  convictions  as  expressed  in  the  original  report. 

One  of  the  dentists  who  had  been  invited  to  supervise  the  training 
of  the  dental  hygienists  in  the  technical  procedure  of  the  study  de¬ 
scribed  in  Monograph  III  happened  to  be  a  member  of  the  Oral  Hy¬ 
giene  Committee,  and  was  familiar  with  general  conditions  of  the 
study  at  Public  School  No.  11  in  New  York  City.  A  year  later,  wish¬ 
ing  to  repeat  the  examinations  by  the  same  procedure,  he  requested 
the  author  of  Monograph  III  to  present,  and  from  him  received,  the 
names  of,  and  corresponding  data  recorded  for,  the  children  at  this 
school  whose  dental  conditions  had  been  included  in  the  records  on 
which  the  Monograph  is  based.  The  re-examinations,  conducted 
thirteen  months  later,  were  made  as  closely  identical  with  those  of 
the  original  examinations  as  possible  by  the  use  of  a  similar  technique 
under  analogous  conditions.  Results  of  the  first  examination  and  of 
the  re-examination  are  directly  contrasted  in  detail  in  Table  4,  on 
pages  538  to  541  inclusive. 

Table  4  indicates,  in  a  very  striking  manner,  that  such  a  study  as 
that  recorded  in  Monograph  III  cannot  give  a  true  insight  into  dental 
conditions  in  particular  age-groups  unless  it  deals  with  a  very  large 
number  of  children  in  each  such  group,  or  with  the  same  groups  of 
children  examined  recurrently  through  a  succession  of  years.  One 
sees,  at  a  glance,  that  a  very  large  number  of  pits  and  fissures  that 
were  present  at  the  first  examination  became  carious  cavities  at  the 
second;  pits  and  fissures,  which  had  not  been  observed  at  the  first 
examination,  became  “observable”  at  the  second;  decay  spread,  fill¬ 
ings  multiplied,  and  “O  K”  molars  diminished;  and  the  number  of 
missing  first  molars  was  much  greater.  Case  37,  cited  here  as  an 
illustration,  suggests  a  high  degree  of  liability  to  caries  during  the 

*  Presented,  at  a  special  meeting  of  the  Oral  Hygiene  Committee  of  Greater  New  York, 
on  August  4,  1930,  by  the  Sub-committee  named  in  footnote  4. 
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intervening  year.  At  the  first  examination  (age  thirteen)  two  molars 
were  recorded  as  “O  K;”  two,  non-carious,  had  pits  and  fissures.  Yet, 
only  thirteen  months  afterward,  one  “O  K”  molar  had  been  extracted, 
another  “OK”  molar  had  a  filling  and  a  fissure;  and  the  two  molars 
that  originally  had  pits  and  fissures,  but  were  non-carious,  acquired 
two  cavities  each.  If,  in  this  child,  immediate  attention  had  been 
given,  after  the  first  examination,  to  the  dental  surfaces  where  decay 
usually  occurs,  all  of  these  serious  developments  would  probably  have 
been  prevented.  A  close  examination  of  Table  4  reveals  tragic  conse¬ 
quences  of  the  do-nothing  policy  approved  in  Monograph  III. 

Some  numerical  data  of  special  interest,  obtained  from  Table  4,  are 
shown  in  the  appended  summaries  (A-E): 


Summary  A 


“O  K”  first  permanent  molars  (non-carious  and  free 
from  enamel  defects) — in  a  total  of  44 — that 
became  carious,  or  were  extracted  after  the 
first  examination,  and  before  the  second  exami¬ 
nation^ . 

Non-carious  first  permanent  molars  (71)  having  ob¬ 
servable  pits  or  fissures  at  the  first  examina¬ 
tion:  at  the  second  examination®  there  were 

(a)  Carious  cavities  in . 

(b)  No  carious  cavities  in . 

(c)  Extracted . . . 

(d)  (Ten  additional  first  permanent  molars  hav¬ 
ing  observable  enamel  defects  at  the  first 
examination  were  recorded  as  “OK”  at  the 
second.) 


Teeth 

Number  Percent 


21  47.7 


63  88.7 

7  9.9 

1  1.4 


^  Whether  these  teeth  contained  enamel  defects  that  were  overlooked  at  the  first  ex¬ 
amination  and  became  carious  before  the  second,  cannot  be  determined,  but,  in  8  “O  K” 
molars  that  remained  non-carious,  14  pits  and  fissures  were  noted  at  the  second  examina¬ 
tion. 

‘  For  molars  having  pits  or  fissures,  the  ratio  of  teeth  that  became  carious  to  those  that 
did  not  was  approximately  9  to  1.  For  molars  having  no  pit  or  fissure,  the  ratio  of  teeth 
that  became  carious  to  those  that  did  not  was  approximately  1  to  1.  Thus,  the  surfaces 
of  the  first  permanent  molars  having  pits  or  fissures  were  nine  times  more  apt  to  decay 
than  those  having  no  pit  or  fissure. 
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*  Inconsistencies,  owing  to  errors  of  observation  or  record,  may  be  noted  among  the  data  for  cases  7,  13,  19,  28,  32,  36,  45, 47,  48,  49, 
52,  58, 61,  62,  65,  74,  77.  There  is  no  reason  to  believe  that  the  second  examination  was  conducted  less  carefully  or  accurately  than 
the  first  examination. 
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Q 

m 

o 


H 


Tooth  number 

LL-6 

1  C  (cp,  large) 

1  C 

OK 

1  A,  1  Fb 

R 

1  C 

1  A,  1  C 

X 

BD 

X 

1  Co,  2  Cb, 

1  Cm 

1  C 

R 

1  A  (rec) 

1  C 

X 

R 

2  C  (cp,  large) 

R 

X 

LR-6 

u  6  'S 

O  O  u  'ii*-  U 

c«  ^ 

■9 

2  Co,  1  Cl 
OK 

2C 

2C 

1  C 

2C 

1  C 

1  Co  (large), 

1  Cl 

OK 

1  F,  1  A  (cp, 
large) 

2C 

OK 

2  C 

OK 

2  C  (cp) 

1  A 

R 

1  A  (cp) 

X 

OK 

1  UR-b 

1  Co,  1  C  (cp) 
1  C 

OK 

X 

R 

1  C 

2  F 

X 

BD 

OK 

2C 

1  Cm 

2  F 

1  C  (cp),  1  A 

1  C  (cp) 

1  C 

R 

1  A  (cp), 

1  C  (cp) 

OK 

2C 

9 

•J 

•-) 

1  F,  1  C 

1  F 

1  F 

OK 

R 

OK 

1  F,  1  A 

X 

1  A  (rec) 

X 

1  F,  1  Cm 

OK 

R 

1  A 

1  Co,  1  C  (cp) 
X 

R 

2C 

R 

1C,  IF 

2 

R 

1  Fo,  1  Fb,  1  C 
1  F 

1  F 

R 

2  F 

1  C  (cp) 

X 

X 

X 

R 

OK 

R 

1  A 

X 

lC(cp) 

R 

1  A,  1  Fb 

R 

3F 

9 

•J 

;9 

2  F 

OK 

1  F 

2  F 

3F 

2  F 

OK 

4F 

OK 

1  C  (cp) 

2C 

1  F 

1  C,  1  F 

1  F,  1  A  (cp) 

2  C  (cp) 

1  F,  1  C 

R 

1  A  (cp) 

X 

OK 

9 

2  F 

1  C 

OK 

OK 

R 

1  F 

1  F 

R 

1  A  (rec) 

OK 

1  F 

OK 

1  F 

1  F,  1  A 

1  Cm 

2F 

R 

1  A  (rec) 

R 

1  C,  1  F 

number 

3!!25I^SS2:22  SIS 

rO  ro  ro  lO  tO  lO 

*  Inconsistencies,  owing  to  errors  of  observation  or  record,  may  be  noted  among  the  data  for  cases  7, 13, 19, 28, 32,  36, 45, 47,  48, 49, 
52,  58,  61,  62,  65,  74,  77.  There  is  no  reason  to  believe  that  the  second  examination  was  conducted  less  carefully  or  accurately  than 
the  first  examination. 
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Summary  A — continued 

Teeth 

Number  Per  cent 

Non-carious  first  permanent  molars  (44)  having  no 
observable  pit  or  fissure  at  the  first  examina¬ 
tion:  at  the  second  examination®  there  were 


(a)  Carious  cavities  or  fillings  in .  19  43.2 

(b)  No  carious  cavities  in .  15  34.1 

(c)  Pits  and  fissures  in .  8  18.2 

(d)  Extracted .  2  4.5 


Pits  and  fissures 

Pits  and  fissures  in  64  non-carious  teeth  as  recorded 
at  the  first  examination  that  were  found  to 
be  carious  cavities  at,  or  were  present  in  teeth 


extracted  before,  the  second  examination .  136 

Pits  and  fissures  not  observed  at  the  first  examina¬ 
tion,  but  recorded  at  the  second  examination 
in  11  non-carious  teeth .  18® 


On  page  41  of  the  Monograph  the  author  asks:  “Is  it  a  fact  that 
non-carious  teeth  of  older  children  have  a  greater  proportion  free  from 
all  observable  pits  and  fissures?”  He  adds:  “Table  18  would  indi¬ 
cate  that  they  do  not.”  On  page  519  of  the  present  report  it  is  shown 
that  these  conclusions  in  Monograph  III  rest  upon  merely  a  few 
selected  data.  The  comparable  data  in  the  accompanying  summaries 
{B  and  C),  prepared  from  our  Table  4,  do  not  agree  with  those  selected 
for  use  in  Table  18  of  the  Monograph. 

On  page  42  of  the  Monograph,  the  selected  data  in  Table  19  seem 
to  indicate  that  “there  is  no  decrease  in  average  amount  of  observable 
enamel  defect  in  the  non-carious  first  molars  of  the  older  children.” 
The  author  of  the  Monograph  then  concluded  (p.  43)  that  “a  tooth 
without  such  defects  as  we  are  able  to  observe  is  just  as  likely  to  be¬ 
come  carious  as  are  the  others,”  and  that  “the  effect  of  these  findings 

•  Case  60  (age  eleven),  in  Table  4,  illustrates  both  progression  in  the  size  of  pre-carious 
pits  and  fissures  (as  classified  in  the  Monograph),  and  the  tendency  of  pits  and  fissures  to 
become  cavities:  two  “OK”  upper  molars  at  the  first  examination  had  three  occlusal 
defects  at  the  second;  two  non-carious  lower  molars,  having  three  occlusal  and  two  buccal 
pre-carious  defects  at  the  first  examination,  acquired  two  occlusal  cavities  and  two  buccal 
cavities  before  the  second. 
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on  school  health  policy  is  of  course  obvious.”  On  page  519  of  the 
present  report  it  has  been  shown  that  these  conclusions  in  Monograph 
III  rest  upon  incomplete  and  selected  results.  The  data  of  the  first 
examination,  given  in  Summaries  D  and  E  from  the  record  in  our 
Table  4,  could  not  have  been  selected  by  the  author  of  the  Monograph 


Summary  B 

Non-carious  non-corrected  first  permanent  molars:  number  having  no 
occlusal  enamel  defect* 


CASK 
BANGX  IN 
TABU  4 

riKST  XXAiaMATXOM 

SECOND  EXAMINATION 

Age 

Number 
of  teeth 
involved 

Number  of  teeth  free 
from  defect 

Age 

Number 
of  teeth 
involved 

Number  of  teeth  free 
from  defect 

Total 

Percent 

Total 

Percent 

54-77 

11 

34 

■1 

23.5 

12 

12 

■I 

75.0 

1-26 

12 

18 

72.2 

13 

5 

80.0 

27-52 

13 

30 

12 

40.0 

14 

mm 

77.7 

Summary  C 

Data  for  age  groups  in  Summary  B;  for  results  of  both  examinations 

combined* 


AGE 

NUMBEE  or  TEETH 
INVOLVED 

mniBES  or  teeth  ehee  raoH  deieci 

PEBCENT  FEEE  ntOM 
DETECT,  AS 
KECOBDED  TOB  AGE 
GBOtTPS  IN  TABU  18, 
MONOGBAFH  m 

Total 

Percent 

11 

34 

8 

23.5 

20 

12 

30 

22 

73.3 

22 

13 

35 

16 

45.7 

25 

14 

9 

7 

77.7 

*  Only  children  having  all  first  i.-ermanent  molars  in  place  are  included  in  this  calcu* 
lation.  There  was  only  one  child  at  an  age  less  than  eleven  in  this  school  group  (Case  53). 


to  illustrate  his  views,  for  his  preconception  would  not  have  been  sup¬ 
ported  by  them. 

The  data  in  Summaries  A-E,  derived  from  Table  4  in  this  report, 
are  presented  to  suggest  not  that  they  are  more  accurate  or  reliable 
than  those  in  Monograph  III,  but,  on  the  contrary,  that  they  are 
equally  non-significant  for  identical  reasons.  The  data  in  these 
summaries  and  also  in  Monograph  III  are  very  deficient  in  scope  and 
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recurrence.  In  each  group  the  number  of  children  (teeth)  was  too 
small  to  be  representative,  and  the  same  groups  of  children  (teeth) 
were  not  examined  recurrently  during  a  succession  of  several  years. 


Summary  D 

Non-carious  non-corrected  first  permanent  molars;  number  of  occlusal 

pits  and  fissures* 


FIKST  EXAMINATION 

SECOND  EXAMINATION 

CASE  EANCE 
n)  TABU  4 

Age 

Number 
of  teeth 
involved 

Number  of  juts  and 
fissures 

Age 

Number 
of  teeth 
involved 

Number  of  pits  and 
fissures 

Total 

Average 
per  tooth 

Total 

Average 
per  tooth 

54-77 

11 

34 

52 

1.53 

12 

12 

5 

m 

1-26 

12 

18 

10 

0.55 

13 

5 

1 

Ira 

27-52 

13 

30 

24 

0.80 

14 

9 

3 

Summary  E 

Data  for  age  groups  in  Summary  D;  for  results  of  both  examinations 

combined^ 


AGE 

NUMBEB  or  TEETH 
INVOLVED 

NUMBER  OF  PITS  AND  FlSSXntES 

AVERAGE  PER  TOOTH, 
AS  RECORDED  FOR 
AGE  GROUPS,  IN 
TABLE  19, 
MONOGRAPH  HI 

Total 

Average  per  tooth 

11 

34 

52 

12 

30 

15 

13 

35 

25 

0.71 

14 

9 

3 

0.33 

■■■ 

*  Only  children  having  all  first  permanent  molars  in  place  are  included  in  this  calcula¬ 
tion.  There  was  only  one  child  at  an  age  less  than  eleven  in  this  school  group  (Case  53). 


m.  RESOLUTIONS  OF  PROTEST  AND  CORRECTION  ADOPTED  BY  DENTAL 

ORGANIZATIONS 

A.  American  Dental  Association:  Denver ^  Colorado,  July  24,  1930 

Whereas,  in  School  Health  Research  Monograph  Number  III 
entitled  “Public  Health  Aspects  of  Dental  Decay  in  Children,”  the 
American  Child  Health  Association  has  published  numerous  state¬ 
ments  that  ignore  past  dental  researches,  disregard  clinical  observa¬ 
tions  and  experience,  and  misrepresent  current  dental  practice;  and 
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Whereas^  some  of  the  data,  opinions,  assumptions,  conclusions, 
and  advice  in  Monograph  III  would,  if  generally  accepted,  soon  under¬ 
mine  present  efforts  to  promote  oral  health  service  for  children  in  pub¬ 
lic  schools  and  under  other  public  auspices,  and  would  also  block  all 
new  efforts  to  advance  measures  for  the  betterment  of  child  health  by 
oral  means;  and 

Whereas,  if  the  unwarranted  and  careless  statements  in  Monograph 
III  were  allowed  to  stand  unchallenged  and  uncorrected,  dentistry 
would  be  degraded  in  public  respect  and  the  usefulness  of  dentistry 
in  public  health  service  in  general  would  be  impaired;  therefore  be  it 
Resolved,  that  the  American  Dental  Association  cannot  accept  as 
scientific  or  trustworthy  the  assumptions  and  conclusions  in  Mono¬ 
graph  III,  for  they  conflict  with  the  findings  of  dental  researches,  and 
with  clinical  observations  and  experience,  that  have  been  recorded 
by  qualified  investigators;  and  further  be  it 
Resolved,  that  copies  of  these  resolutions  be  sent  at  once  to  the 
officers  of  the  American  Child  Health  Association  and  of  the  Oral 
Hygiene  Committee  of  Greater  New  York,  also  to  dental,  medical  and 
other  health  service  journals  for  early  publication,  so  that  dental, 
medical,  and  lay  judgment  on  the  import  of  Monograph  III  may  be 
suspended  until  a  detailed  statement  regarding  the  methods,  data, 
and  conclusions  in  the  Monograph  can  be  published. 

B.  Mouth  Hygiene  and  Preventive  Dentistry  Section  of  the  American 
Dental  Association:  Denver,  Colorado,  Jftly  21,  1930 

Whereas,  the  American  Child  Health  Association  has  published  a 
Monograph  entitled  “Public  Health  Aspects  of  Dental  Decay  in 
Children,”  in  which  it  is  stated  that  public  health  administrators  are 
faced  by  propaganda  claiming  that  a  policy  of  filling  deciduous  teeth 
will  protect  the  first  molar  against  decay  of  the  occlusal  surface;  and 
Whereas,  they  arrange  their  data  to  show  public  health  administra¬ 
tors  that  such  propaganda  is  unreliable  and  not  in  accord  with  facts; 
and 

Whereas,  no  dental  propaganda  carried  on  by  any  of  the  official 
dental  educational  organizations  has  ever  advocated  such  a  policy; 
and 
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Whereas,  the  publication  of  such  a  statement  by  the  American  Child 
Health  Association  is  untrue,  unwarranted,  and  detrimental  to  the 
best  interests  of  public  health,  and  particularly  of  children’s  health; 
therefore  be  it 

Resolved,  that  the  Mouth  Hygiene  and  Preventive  Dentistry  Section 
of  the  American  Dental  Association  states  that  there  never  has  been 
any  official  or  responsible  propaganda  making  such  claims;  and  be  it 
further 

Resolved,  that  these  resolutions  shall  be  sent  to  all  dental  and  medi¬ 
cal  journals  with  the  request  for  their  publication. 

C.  American  Society  for  the  Promotion  of  Children's  Dentistry:  Denver, 
Colorado,  July  24, 1930 

Whereas,  the  title  of  Monograph  No.  Ill  published  by  the  American 
Child  Health  Association,  “Public  Health  Aspects  of  Dental  Decay 
in  Children,”  would  lead  anyone  to  expect  that  the  health  of  the  child 
had  been  carefully  studied  in  relation  with  dental  conditions;  and 

Whereas,  no  information  of  this  kind  is  touched  on;  and 

Whereas,  some  of  its  statements  are  false,  while  others  are  mislead¬ 
ing,  and  those  w’hich  are  correct  have  long  been  known  to  our  pro¬ 
fession;  therefore  be  it 

Resolved,  that  the  American  Society  for  the  Promotion  of  Children’s 
Dentistry  go  on  record  protesting  against  this  publication  as  being 
unreliable,  unwarranted,  and  misleading;  and  be  it  further 

Resolved,  that  such  publication  is  detrimental  to  the  best  interest  of 
child  health;  and  be  it  further 

Resolved,  that  this  preamble  and  these  resolutions  be  sent  to  all 
medical  and  dental  journals  with  a  request  for  their  publication. 
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Physicist,  National  Bureau  of  Standards,  Washington,  D.  C. 


CONTENTS 

American  Dental  Association  active .  547 

Laboratory  tests  will  answer  many  questions .  548 

Gold-alloy  restorations .  548 

Failures  assured  by  defective  materials .  549 

Standards  of  quality  necessary .  549 

Dimensional  variations  in  impressions  and  models .  550 

Selecting  partial  accessory  materials .  551 

An  experimental  technic .  551 

Materials  minus  information .  552 

Information  to  accompany  materials .  553 

Experimental  fusible  metal  (not  final  recommendations) .  553 

“Proper  materials  properly  used” .  554 

Limitations  and  defects .  554 

Criticisms  of  inlay  technics .  555 

Inlay  technic  to  be  developed .  555 

Additional  research  before  final  answers .  556 

Discussion .  556 


AMERICAN  DENTAL  ASSOCIATION  ACTIVE 

When  I  appeared  before  this  Society  on  two  previous  occasions,*  my 
papers  were  limited  to  dental  amalgam.  Some  of  you  will  recall  the 
attempts  to  show  the  possibilities  and  values  of  a  safe  specification  for 
this  important  material. 

Since  those  occasions  the  American  Dental  Association  has  become 
actively  interested  in  this  subject,*  has  rated  a  large  number  of  amal¬ 
gam  alloys,  has  submitted  definite  specifications  for  the  material,  and 

‘  A  review  of  some  of  the  discoveries  and  problems  resulting  from  the  cooperative 
dental  research  at  the  National  Bureau  of  Standards.  Read  at  a  meeting  of  the  Section 
on  Preventive  Dentistry,  First  District  Dental  Society  of  the  State  of  New  York,  Pennsyl¬ 
vania  Hotel,  December  12,  1929.  Publication  approved  by  the  Director  of  the  Bureau 
of  Standards  of  the  U.  S.  Department  of  Commerce. 

*  December  1925  and  December  1927.  Journal  of  Dental  Research,  1927,  vii,  p.  173. 

*  Journal  of  the  American  Dental  Association,  1929,  xvi,  p.  583;  1930,  xvii,  p.  115. 
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has  secured  a  remarkable  cooperation  from  many  of  the  manufacturers, 
namely:  an  agreement  on  the  part  of  the  manufacturers  to  certify 
that  certain  brands  of  amalgams  comply  with  the  specification.  This 
result  alone  is,  I  am  sure,  worth  the  cost  of  all  research  made  at  the 
Bureau  of  Standards  by  the  American  Dental  Association  during  the 
last  twenty  months. 

LABORATORY  TESTS  WILL  ANSWER  MANY  QUESTIONS 

There  is  a  decided  trend  toward  a  more  comprehensive  study  and  a 
more  rigid  test  of  technics;  for  example:  research  laboratories  are 
testing  amalgams  mixed  by  amalgamators;  amalgams  forcibly  ground 
in  a  mortar  during  amalgamation;  amalgamated  masses  continuously 

TABLE  1 

Dimensional  changes  accompanying  inlay  technic 

TEUFEKATiru: 

INTEBVAl. 


28  to  40°C. 

(Setting) 
40  to  350°C. 


Total  increase .  +1.23% 

Contraction  of  gold  (to  be  compensated) .  +1.25% 


mixed  over  long  periods  during  condensation;  reworking  partially-set 
amalgam,  with  mercury  added  to  extend  the  plastic  period;  applica¬ 
tion  of  excessive  packing  pressures;  and  numerous  other  practices  just 
as  injurious  to  amalgam.  Study  clubs,  dental  schools,  and  testing 
laboratories  properly  equipped  for  testing  amalgam,  can  easily  prove 
most  if  not  all  the  above  practices  to  be  unsafe.  Defective  amalgams 
and  defective  technics  are  being  eliminated.  Sufficient  data  are  now 
available  to  prevent  anyone  from  being  misled  in  this  field. 

GOLD-ALLOY  RESTORATIONS 

But  today  I  am  not  restricted  to  a  discussion  of  amalgam,  and  there¬ 
fore  plan  to  spend  most  of  the  time  discussing  the  larger  subject  of 
gold-alloy  restorations  and  accessory  materials  used  in  connection  with 
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“proper  MATERL4LS  PROPERLY  USED” 

these  restorations.  It  is  unfortunate  there  are  no  final  specifications 
for  all  these  alloys  and  accessory  materials.  The  best  we  can  offer 
are  tentative  specifications/  which  no  one  regards  as  final,  but  which 
everyone  considers  better  than  no  specifications.  Perhaps  some  re¬ 
quirements  are  too  rigid,  but  there  are  few  indications  that  any  are 
too  loose.  Specific  instances  of  these  specifications  are  given  below. 

Today  no  one  asks  why  specifications  are  desirable  or  important  in 
dentistry.  The  advancements  made  during  the  last  three  years  in 
the  inlay  field  have  convinced  many  (not  all)  that  inlays  can  be  made 
to  fit.  Three  years  ago  the  accompanying  Table  1  was  given  the  pro¬ 
fession  as  one  method  of  making  inlays  fit  :*  Since  that  time  we  find  a 
decided  revival  of  interest  in  this  work.  We  are  wondering  why  in¬ 
lays  should  not  last  fifty  years  instead  of  five  years,  and  why  it  should 
be  necessary  to  re-make  30  per  cent  of  the  inlays  instead  of  perhaps  3 
per  cent. 


FAILURES  ASSURED  BY  DEFECTIVE  MATERIALS 

Combinations  of  materials  are  possible  where  most  if  not  all  of  you 
would  have  to  make-over  100  per  cent  of  your  inlays;  and  the  “make 
overs,”  if  the  same  materials  were  used,  would  be  no  better  than  the 
originals.  Why?  Because  the  physical  properties  of  the  investments, 
waxes,  or  other  accessory  materials  guarantee  failures,  or  results  so 
poor  you  would  regard  them  as  failures.  Just  one  illustration  will 
make  clear  what  I  mean.  The  effects  of  a  shrinking  investment  must 
be  added  to  the  shrinkage  produced  by  the  alloy  after  casting.  On  this 
point  there  need  be  no  argument,  and  we  shall  doubtless  agree  that 
shrinking  investments  should  not  be  sold  to  the  dentist.  But  our 
agreeing  to  this  does  not  prevent  their  sale. 

STANDARDS  OF  QUALITY  NECESSARY 

Until  we  set  up  a  definite  standard  of  quality,  we  fail  to  protect  the 
man  producing  good  materials;  for,  so  long  as  there  are  no  recognized 
standards,  he  has  no  positive  means  of  showing  the  superiority  of  his 
product.  The  selection  of  dental  material  should  be  made  just  as 

*  For  gold  alloys:  Journal  of  the  American  Dental  Association,  1929,  zvi,  p.  627.  For 
investments:  Ihid.,  1930,  xvii,  p.  780. 

*  Journal  of  the  American  Dental  Association,  1927,  ziv,  p.  189. 
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scientific  as  possible;  and  there  is  no  better  method  than  by  establish¬ 
ing  standards,  and  purchasing  on  quality.  The  American  Dental 
Association  is  now  working  on  this  most  important  item  of  specifica¬ 
tions,  and  hopes  to  develop  satisfactory  standards  as  rapidly  as  possible. 

You,  as  dental  artists  and  architects,  have  need  for  more  rigid 
specifications  than  builder’s  architects  do.  You  cannot  permit  de¬ 
fective  materials  or  technics  to  interfere  with  your  higher  professional 
services  and  decisions.  Defects  in  materials  and  technics  are  sure  to 
disturb  and  reduce  the  efficiency  of  your  diagnostic  and  advisory 
services.  You  need  all  the  help  possible  from  science  and  art. 

DIMENSIONAL  VARIATIONS  IN  IMPRESSIONS  AND  MODELS 

Suppose  we  pause  to  inspect  the  technic  for  some  work  in  partial 
restorations.  Regardless  of  whether  it  is  by  single-piece  casting  or 
assembled  castings,  we  start  by  taking  the  impression.  If  this  is  taken 
in  a  warmed  plastic  material  there  is  surely  a  contraction  or  distortion, 
or  both,  as  the  wax  or  modeling  compound  cools.  The  impression  is 
not  an  exact  impression.®  This  discrepancy  is  often  corrected  (approxi¬ 
mately)  by  adding  a  softer  impression  compound,  or  by  flaming  the 
surface  and  making  a  second  attempt  at  taking  the  impression.  If  the 
impression  is  taken  in  a  plaster  or  other  setting  material,  in  which 
there  is  no  large  temperature  variation,  the  first  impression  may  be 
better  than  that  in  the  compound,  but  the  crystallization-changes  in 
the  plaster  may  cause  a  slight  distortion  in  the  impression.  Let  us 
now  assume  the  model,  when  poured,  is  an  exact  reproduction  in 
dimensions  of  the  mouth  relations. 

Waxing  up  for  the  final  gold  restoration  is  a  matter  of  opinion. 
Some  prefer  the  thinner  flat  gages  of  wax,  others  the  heavier  gages, 
which  they  later  carve  to  elliptical  sections.  There  might  be  nearer 
agreement  on  this  if  there  was  less  occasion  for  adjustment  after 
casting.  But  sectional  thicknesses  is  not  the  problem  to  which  I  am 
directing  your  attention.  Suppose  the  model,  when  heated  to  bum 
out  the  wax,  contracts  (a  very  common  happening),  and  further  that 
the  cast  gold  alloy  contracts:  if  you  cast  all  in  one  piece  you  will  have 
no  difficulty  in  seeing  the  discrepancies.  If  you  cast  in  sections,  and 

•  Journal  of  the  American  Dental  Association,  1929,  xvi,  p.  1829. 
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assemble  by  soldering  or  fusing,  there  will  be  less  discrepancy,  but  are 
you  sure  the  distributed  discrepancy  is  negligible?  There  are  some 
who  hold  that  exactly-fitting  bridges  or  appliances  are  not  satisfac¬ 
tory,  but  that  a  certain  state  of  compression  or  massage  of  tissues  must 
be  provided  by  a  definite  misfit  or  modification  of  dimensions. 

Regardless  of  these,  there  are  two  uncontrolled  variables  or  vulner¬ 
able  points  in  this  work  which  must  be  mastered,  if  we  are  to  make  the 
restoration  fit  or  not  fit  by  a  definite  amount.  These  are  changes  in 
dimensions  of  the  model-investment  mold  on  heating,  and  shrinkage 
of  alloy  on  casting  and  cooling.  The  expansion  of  the  wax  pattern, 
so  beautifully  controlled  for  the  inlay,  is  not  available  here,  at  least 
not  with  the  present  manner  of  waxing  up  on  models. 

SELECTING  PARTIAL  ACCESSORY  MATERIALS 

By  a  proper  selection  of  the  model-material  it  is  possible  to  produce 
an  expanded  model  when  heated,  but  up  to  this  time  we  have  no  data 
indicating  an  expansion  of  investment,  stone,  or  other  model-material, 
sufiicient  to  neutralize  the  subsequent  shrinkage  of  the  cast  alloy. 
Research  Associates^  of  the  American  Dental  Association  are  now 
wrestling  with  this  difl5culty.  A  method  has  been  develop)ed  which  is 
somewhat  inconvenient,  but  may  prove  to  be  one  way  of  overcoming 
the  difficulty.  The  method  is  not  new,  for  it  has  been  described  by 
different  technicians  and  manufacturers,  but  the  data  supporting  or 
proving  the  validity  of  its  use  were  never  analyzed  prior  to  that 
given  it  by  the  cooperative  research.  The  method  consists  in  pouring 
the  model  from  a  low-fusing  bismuth  alloy.  This  is  an  unusual  alloy 
in  that  upon  solidification  it  expands  instead  of  shrinking. 

AN  EXPERIMENTAL  TECHNIC 

I  am  sure  most  of  you  are  thinking  far  ahead  of  me  at  this  instant, 
and  it  is  needless  to  continue  giving  tedious  details  of  the  method. 
Suppose  we  outline  it,  then  offer  a  few  comments,  and  close  the  sub¬ 
ject: 

^  Research  Associates  of  the  American  Dental  Association  at  the  National  Bureau  of 
Standards:  N.  O.  Taylor,  Ph.D.,  Geo.  C.  Paffenbarger,  D.D.S.,  Howard  S.  Berger,  D.D.S. 
Reports  covering  this  work  have  been  published  in  the  Journal  of  the  American  Dental 
Association,  1929,  xvi,  pp.  583,  590;  1930,  xvii,  pp.  112,  780. 


552 


WILMER  SOUDER 


(a)  Secure  an  accurate  impression. 

(b)  Pour  a  metal  model  using  a  low-fusing  expanding  alloy. 

(c)  Secure  an  accurate  impression  of  the  metal  model,  using  the 
same  method  as  in  (a). 

(d)  Pour  a  stone,  investment,  or  modified-plaster  model  in  (c), 
using  a  material  that  expands  on  heating.  [Remember  that  model 
(d)  is  somewhat  larger  in  all  dimensions  than  the  mouth  dimensions, 
and  that  upon  heating  it  will  increase  further;  in  fact,  for  the  ideal 
technic,  the  sum  of  both  increases  will  exactly  neutralize  the  shrinkage 
of  the  gold  alloy.] 

Now  let  us  look  over  this  outline,  and  see  what  assumptions  and 
approximations  have  been  made.  This  is  entirely  proper  in  all  techni¬ 
cal  analyses;  and  until  it  is  done,  we  have  no  idea  of  the  limitations  or 
accuracy  of  the  technic.  Such  an  analysis  will  also  indicate  the  places 
where  improvements  are  desired,  and  where  further  study  should  be 
made. 

I  can  give  you  no  analysis  for  impression-taking  whereby  tissues  are 
compressed  or  relieved,  or  whereby  materials  are  later  added  for  a 
peripheral  seal.  It  is  part  of  your  art,  your  judgment,  and  your  pro¬ 
fessional  service,  to  decide  which  cases  require  a  maximum  and  which 
a  minimum  of  these  modifications.  This  leaves  the  problem  of  dimen¬ 
sions  as  the  only  one  for  our  comments.  Perhaps  it  may  be  stated  by 
some  that  there  is  nothing  new  in  this  idea,  and  so  far  I  agree  that  it 
is  not  new.  But  I  have  never  found  an  analysis  of  the  variables. 
Therefore  I  offer  no  apology  for  referring  to  it,  without  giving  credit 
to  any  one  in  particular  as  having  established  the  method;  and  please 
do  not  attempt  to  give  me  credit  for  any  part  of  the  plan.  As  you 
have  doubtless  been  thinking,  the  method  depends  upon  a  metal  model 
that  expands  upon  soUdification,  and  a  second  model  in  stone  or  in¬ 
vestment  of  a  setting  material  that  expands  upon  heating.  Neither 
of  these  alone  will  give  sufficient  expansion  to  compensate  the  gold 
shrinkage.  Now  how  much  expansion  is  available  on  each? 

MATERIALS  MINES  INFORMATION 

Dealers’  shelves  are  full  of  variously  colored  and  decorated  pack¬ 
ages  of  these  materials,  but  not  one  hint  is  given  as  to  the  value  of 
these  needed  physical  properties.  I  am  going  to  surprise  you  by 
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repeating  a  statement  of  a  manufacturer  on  this  very  point:  “When 
the  profession  decide  upon  what  they  want  we  shall  be  glad  to  supply 
it.”  I  believe  he  was  speaking  the  truth.  Although  it  does  not  in¬ 
dicate  the  highest  type  of  cooperation  in  the  development  of  dental 
science,  it  does  doubtless  indicate  the  safest  position  during  this  rage 
of  fads  and  special  materials — sponsored  by  the  individual  lecturer  and 
the  psychological  sales  campaigns  of  competing  firms,  willing  to  ex¬ 
ploit  the  profession  for  a  few  years  without  any  regard  for  subsequent 
results. 

INFORMATION  TO  ACCOMPANY  MATERIALS 

The  situation  is  far  from  hopeless.  The  profession  is  telling  the 
manufacturer  what  is  wanted  in  dental  amalgam.  Many  have  antici¬ 
pated  the  need  and  have  supplied  safe  amalgam  for  years.  Unfor¬ 
tunately  many  firms  supply  more  than  one  grade  of  amalgam,  part  of 
which  they  gurantee  to  comply  with  the  requirements  and  part  of 
which  is  undoubtedly  supplied  to  give  certain  members  of  the  profession 
“what  they  want.”  If  you  follow  the  amalgam  developments  of 
the  last  three  months,  and  during  the  next  three,  you  will  find  ample 
proof  of  the  above  statements. 

But  we  have  wandered  from  the  two  items  of  dimensions  entering 
partial-denture  technic.  In  October  we  presented  to  the  seventy- 
first  meeting  of  the  American  Dental  Association  a  proposed  specifica¬ 
tion  for  dental  investments.*  Among  other  things  are  requirements 
for  strength  and  dimensional  expansion  when  heated.  If  we  apply 
this  to  the  problem  before  us  we  shall  demand  0.6  per  cent  expansion 
of  the  model  investment  or  stone  at  700°C.  The  materials  on  the 
market  that  meet  this  requirement  are  not  numerous.  Manufacturers 
should  announce  within  the  next  sixty  days  which  materials  meet  this 
requirement. 

EXPERIMENTAL  FUSIBLE  METAL  (nOT  FINAL  RECOMMENDATIONS) 

There  are,  so  far  as  I  know,  no  data  available  on  the  expansion  of 
fusible-metal  models  as  applied  to  dental  technology.  Drs.  Taylor 
and  Berger,  of  the  American  Dental  Association’s  research  staff,^  have 
experimented  with  an  alloy  of  the  following  composition:  Bismuth,  55; 
tin,  15;  lead,  30;  melting  point,  96°C.  With  it,  they  have  been  able  to 
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produce  restorations  to  size.  The  setting  expansion  of  this  alloy, 
when  determined  in  a  plaster  mold,  is  approximately  0.6  per  cent. 
This  work  is  yet  in  the  experimental  stage  and  a  more  precise  value 
will  be  given  later.  You  will  doubtless  enjoy  trying  some  experiments 
in  your  own  laboratories.  Don’t  quote  me  as  advocating  the  above 
technic,  as  of  any  value  at  this  time,  except  for  experimentation.  One 
of  the  members  of  your  Society  has  raised  a  serious  question  regarding 
its  application  to  dental  operations.  With  this  warning,  I  feel  no 
hesitancy  in  offering  it  to  you  for  experimentation.  You  see  the  need 
for  materials  of  definite  physical  properties  where  precision  is  required, 
and  the  results  of  experiments  with  such  materials  are  interpretable. 

“proper  materials  properly  used” 

All  dental  reports  from  the  Bureau  of  Standards  may  be  regarded 
as  pointing  to  one  ultimate  goal,  namely:  proper  materials  properly 
used.”  There  may  never  be  100  per  cent  agreement  on  the  first  ele¬ 
ment —  proper  materials.  Professional  men  seldom  agree  upon 
narrow  limits  of  standardization,  which  is  not  necessary.  A  worthy 
contribution  can  be  made,  if  we  are  able  to  prove  certain  materials  to 
be  defective  and  to  list  others,  coming  within  a  rather  wide  range,  as 
safe  and  entirely  satisfactory  for  use. 

The  proper  use  or  manipulation  of  materials  is  a  far  more  difficult 
problem  to  solve.  Different  clinicians  display  opposing  methods  of 
technics  and  receive  unqualified  approval,  although  each  clinician  has 
apparently  proven  his  method  to  be  the  only  workable  technic.  Den¬ 
tists  are  divided  on  the  technics,  and  are  very  positive  in  claims  for  the 
superiority  of  the  method  they  may  happen  to  prefer.  We  have  one 
additional  function  to  perform  in  our  research. 

LIMITATIONS  AND  DEFECTS 

We  must  see  the  limitations,  inconveniences,  and  defects  of  the 
various  methods,  as  well  as  the  excellent  properties.  Unless  we  do  so, 
we  would  not  be  impartial,  and  would  not  fulfil  our  authorization — 
would  not  be  fair  to  you,  and  would  eventually  lose  the  confidence  of 
the  profession.  With  this  explanation  there  need  be  no  embarrass¬ 
ment  when  certain  technics  are  criticized  (but  not  condemned). 
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CRITICISMS  OF  INLAY  TECHNICS 

There  are  inconveniences  in,  and  objections  to,  all  inlay  technics* 
advocated  during  the  last  twenty  years.  In  1926  we  showed  a  method 
of  mixing  investment  to  free  it  from  air,®  a  very  desirable  procedure 
for  accurate  work.  The  method  was  too  difficult,  so  we  suggested  a 
possible  compromise.  At  the  same  time  we  showed  castings  made  to 
exact  dimensions,  and  fitting  perfectly,  by  using  a  thermostated  air- 
bath  and  carrying  out  all  operations  at  exact  temperatures.  The  exact¬ 
ing  details  are  too  severe  for  most  laboratories,  and  are  therefore  not 
to  be  insisted  upon  as  suitable  for  all  conditions. 

Numerous  modifications  of  the  original  Van  Horn  water-bath  have 
been  proposed,  but  these  have  objections,  e.g.,  an  M.O.D.  wax  pattern 
is  packed  in  a  mass  of  investment,  and  is  supposed  to  push  back  the 
stiff  investment  as  the  wax  pattern  expands  and  as  the  investment 
solidifies.  Thin  sections  on  the  pattern  are  supposed  to  force  back 
this  investment  without  any  distortion  to  the  pattern.  It  is  difficult 
to  see  how  this  can  be  accomplished  in  all  cases. 

Expansions  of  wax  patterns  are  sometimes  secured  by  pouring 
warmed  investments  over  the  patterns,  but  this  is  subject  to  enormous 
variations. 

Inlays  cast  in  thin-wall  sections  and  of  soft  material  may  be  forced 
and  burnished  to  the  cavity  in  excellent  adaptation,  but  there  would 
undoubtedly  be  advantages  in  casting  to  a  more  nearly  accurate  dimen¬ 
sion,  and  not  having  to  do  so  much  stretching  and  burnishing.  I  want 
you  to  know  that  we  study  all  phases  of  these  problems. 

INLAY  TECHNIC  TO  BE  DEVELOPED 

Now  what  is  the  answer  to  the  inlay  casting  technic?  It  is  proposed 
to  have  the  profession  answer.  The  cooperative  research  expects 
shortly  to  have  impartial  operators  try  the  numerous  possible  methods, 
and  advise  regarding  their  experiences.*  When  these  data  are  avail¬ 
able  it  should  be  possible  for  each  dentist  to  select  the  method  most 
appropriate  for  his  particular  conditions.  Until  we  do  this  we  shall 
be  unable  to  advise  intelligently  regarding  materials  properly  used. 

*  See  the  report  of  the  Research  .\ssociates  of  the  .American  Dental  .Association,  to 
appear  in  future  issues  of  the  Jmrnal  of  the  American  Dental  Association. 
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When  the  various  subjects  are  given  this  dual  consideration,  ‘^proper 
materials  properly  used,’*  we  are  entirely  willing  to  leave  the  case  with 
you.  To  attempt  to  do  more  would  not  be  ethical,  and  no  member  of 
the  research  group  would  want  to  be  regarded  as  unethical  in  even 
the  smallest  matter. 

ADDITIONAL  RESEARCH  BEFORE  FINAL  ANSWERS 

I  know  many  of  you  are  disappointed  in  not  finding  in  this  essay  the 
last  word  on  all  dental  problems.  If  you  have  observed  an  emphasis 
upon  the  necessity  for  data  on  the  physical  properties  of  materials, 
and  an  attempt  to  show  the  application  of  these  data  to  dental  opera¬ 
tions,  I  am  quite  satisfied.  When  all  of  us  begin  studying  the  problem 
in  this  manner  we  shall  find  the  answer  more  quickly,  and  at  less  ex¬ 
pense  than  by  any  other  method.  This  will  require  time — perhaps 
five  years,  possibly  twenty-five.  The  value  will  be  many  times  the 
cost.  The  latter  we  shall  soon  forget,  but  the  former  shall  be  the 
contribution  of  this  generation  to  dental  science. 

DISCUSSION 

//.  C.  Ferris,  D.D.S.  (New  York  City):  I  am  interested  in  orthodontia, 
and  in  the  power  of  springs. 

Dr.  Souder:  You  can  get  excellent  alloys  for  springs.  The  wrought 
materials  give  145,000  pounds  per  square  inch  for  tensile  strength,  whereas 
the  best  cast-materials  give  only  about  90,000.  There  is  40  or  50  per  cent 
more  value  in  the  wrought  wire  than  in  the  cast  wire.  The  percentage  of 
elongation  is  likewise  superior. 

A.  S.  Litten,  D.D.S.  (New  York  City):  I  understood  Dr.  Souder  to  say 
that  the  so-called  Van  Horn  water-bath  is  supposed  to  cause  wax  to  expand 
so  as  to  make  up  for  a  deficiency  due  to  contraction.  It  is  my  impression 
that  the  bath  is  to  keep  the  plaster  from  contracting  and  in  that  way  pre¬ 
vent  setting. 

Dr.  Souder:  I  don’t  understand  it  that  way.  The  idea  is  to  get  a  bath 
temperature  above  room-temperature,,  and  thus  expand  or  enlarge  the 
wax  pattern. 
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Finn  J.  Bronner,  D.D.S.  {New  York  City):  It  seems  to  me  that,  if  we 
should  ask  all  the  questions  we  would  like  to  have  answered,  we  would  have 
to  spend  the  rest  of  the  night  here.  There  are  very  many  puzzles  for  teach¬ 
ers  and  practitioners.  What  I  would  especially  like  to  know  is  whether 
Dr.  Souder  thinks  we  have  the  manipulative  skill  and  the  facilities  for  mak¬ 
ing  a  fair  inlay  at  the  present  time. 

Dr.  Souder:  Yes,  indeed. 

Dr.  Bronner:  What  percentage  do  you  think  we  would  have,  figured  on 
shrinkage  and  expansion,  with  the  average  equipment  and  manipulative 
skill? 

Dr.  Souder:  I  don’t  think  there  is  a  man  in  this  audience  who  doesn’t 
have  better  manipulative  skill  than  I  or  any  of  my  assistants.  We  are  not 
trained  to  handle  these  materials.  I  think  you  all  have  fingers  that  are  far 
superior  to  mine,  and  that  you  can  make  inlays,  adapt  them,  make  the  wax 
patterns,  and  get  the  margins,  in  far  better  condition  than  any  of  us  can; 
but  if  you  don’t  have  the  proper  materials,  you  are  doomed  to  trouble  or  to 
failure.  Some  jieople  never  have  to  make  inlays  over.  We  will  rule  those 
out  right  away.  I  am  interested  in  the  man  who  makes  it  over  and  con¬ 
scientiously  says:  “I  know  it  isn’t  satisfactory,  and  I  am  going  to  make  this 
appliance  or  this  inlay  over  again.”  As  to  what  your  rating  should  be  on 
that,  I  can’t  say. 

Dr.  Bronner:  W*ith  the  facilities  at  hand,  what  success  would  the  average 
practitioner  have? 

Dr.  Souder:  We  don’t  know  what  to  recommend;  we  don’t  know  what 
to  suggest.  It  would  be  nice  if  we  could  say:  “Buy  a  water-bath  and  a 
few  other  things,  and  your  troubles  will  be  ended,”  but  we  know  they  won’t 
be  ended.  We  will  have  to  wait  a  year  before  we  can  answer  that  question 
— perhaps  we  can  answer  it  then.  We  can  take  a  dental  man  into  the 
laboratory,  as  we  have  from  a  state  university,  and  in  three  months  teach 
him  an  entirely  different  language.  When  he  first  came  in  he  talked  about 
a  certain  man’s  alloy,  or  about  a  certain  brand  of  material,  but  after  he  had 
been  there  a  short  time,  he  talked  about  a  material  having  a  certain  per¬ 
centage  of  elongation  or  an  investment  having  a  certain  expansion.  He 
now  says:  “If  I  have  an  investment  that  gives  a  certain  expansion,  then  I 
must  have  a  wax  that  gives  a  certain  expansion.”  He  talks  about  the  values 
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of  the  material  instead  of  what  is  on  the  package  of  the  material.  This  man 
came  into  our  laboratory  and,  inside  of  three  weeks,  was  doing  finer  work 
than  any  of  us  had  done,  and  doing  it  consistently.  He  had  the  art,  which 
you  spoke  of  before,  and  it  took  him  only  two  or  three  weeks  to  get  the 
mental  analysis  and  an  understanding  of  what  all  this  research  means  in 
dental  art. 

In  my  opinion  the  average  practitioner  is  not  over  50  per  cent  as  suc¬ 
cessful  as  he  could  be,  if  he  used  proper  materials  and  efficient  technics. 

W.  H.  Leak,  D.D.S.  {New  York  City):  Are  there  any  publications  by  your 
Department  that  would  be  of  value  to  us? 

Dr.  Souder:  The  publication  covering  the  work  done  in  cooperation  with 
the  Weinstein  Laboratory  is  for  sale  by  the  Superintendent  of  Documents, 
and  is  known  as  Research  Paper,  Bureau  of  Standards,  No.  32,  and  costs 
35  cents.  The  work  done  in  cooperation  with  the  American  Dental  Asso¬ 
ciation  is  appearing  in  the  Journal  of  the  American  Dental  Association. 
There  will  be  an  article  in  January  and  perhaps  in  February,  and  we  hope 
to  continue  them  through  the  year.  The  Government  publications  are  not 
printed  so  often  for  two  reasons.  For  example.  Research  Paper  No.  32: 
the  Superintendent  of  Documents  has  sold  about  2000  or  3000  copies,  which 
isn’t  a  very  large  number.  It  took  us  about  six  months  to  get  the  paper,  in 
press,  to  the  Government  printer.  There  was  a  six  months’  delay  in 
printing.  The  Journal  of  the  American  Dental  Association  has  a  circulation 
of  about  40,000  and  a  paper  sent  to  it  should  be  out  within  two  or  three 
months.  For  these  reasons  the  reports  will  appear  first  in  the  Journal  of 
the  American  Dental  Association.  We  prefer  to  handle  them  first  in  that 
Journal  and  then  summarize  them  later.  It  may  be  two  or  three  years 
before  the  Government  will  issue  another  report  on  this  work,  but  data  will 
be  available  to  you  meanwhile  in  your  journals. 

T.  V.  Joseph,  D.D.S.  {New  York  City):  I  have  a  notation  here:  “The 
shrinkage  of  the  gold  (1.25)  would  be  compensated  by  the  0.6  expansion  of 
the  investment  at  700®  and  0.6  on  the  model  or  on  the  wax.”  That,  then, 
just  about  compensates  for  the  shrinkage  of  the  gold.  I  should  like  to  ask 
whether  there  is  a  report  in  any  journal  of  the  work  done  previous  to  the 
work  that  will  come  out  in  January  and  February? 

Dr.  Souder:  Yes,  Research  Paper  No.  32  is  available.  There  ma>  be 
some  misunderstanding  about  this  model,  where  the  0.6  per  cent  expansion 
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came  on  the  model.  This  was  the  fusible  metal  poured  into  the  impression, 
and  the  fusible  metal  gave  you  that  0.6  per  cent. 

Dr.  Joseph:  What  I  was  trying  to  correlate  were  the  factors  that  com¬ 
pensate  for  the  discrepancy  in  the  shrinkage  of  gold.  The  percentages 
would  be:  wax  0.6,  investment  0.6;  or  fusible  metal  0.6,  investment  0.6. 

Dr.  Soiider:  That  is  one  way  of  doing  it.  We  don’t  recommend  any 
particular  way.  You  can  make  it  0.5  plus  0.7,  or  0.4  plus  0.8,  but  there  is 
no  available  investment  that  will  take  care  of  all  the  expansion  needed;  and, 
so  far  as  we  know,  there  is  no  wax  that  will  take  care  of  all  of  it.  Of  course, 
if  someone  could  make  a  wax  or  an  investment  that  would  do  so,  that  would 
be  a  wonderful  thing. 

Dr.  Joseph:  Do  you  find  that  the  best  investments  on  the  market  accom¬ 
modate  for  the  shrinkage  of  gold  at  700°?  Do  they  deteriorate  above  700°? 

Dr.  Souder:  Some  of  them  will  go  above  that  temperature  and  be  quite 
firm.  The  investments  now  on  the  market  will  not  compensate  over  0.7. 
The  gold  shrinkage  is  1.25. 

Dr.  Joseph:  But  they  all  deteriorate  as  they  cool. 

Dr.  Souder:  When  you  cool  an  investment,  that  is  a  different  matter. 
Strange  as  it  may  seem,  it  is  stronger  when  hot  than  after  it  cools. 

Dr.  Ferris:  Where  can  we  get  some  information  on  the  physical  properties 
of  waxes? 

Dr.  Souder:  We  haven’t  worked  on  a  specification  for  waxes  yet,  and  the 
information  doesn’t  come  very  rapidly.  Some  of-  the  manufacturers  can 
give  the  information,  but  these  things  are  coming  slowly  and  we  have  to 
wait  for  them.  Research  Paper  No.  32  will  give  you  some  information  on 
a  few  waxes. 

Dr.  Ferris:  Where  is  the  American  research  on  this  subject,  as  carried 
on,  by  the  wholesale  dealers? 

Dr.  Souder:  I  do  not  know.  Perhaps  it  does  not  exist. 
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S.  Blumgarten,  D.D.S.  (New  York  City) :  You  showed  us  a  slide  contain¬ 
ing  a  curve  of  the  expansion  of  the  investment.  I  believe  it  showed  that, 
between  550°F.  and  650®F.,  there  was  an  expansion  and  then  a  contraction. 
I  think  the  greatest  expansion  was  around  1100®F.  and  up.  I  have  heard 
various  opinions  as  to  the  proper  temperature  at  which  to  cast  an  inlay. 
Some  have  advocated  casting  it  cold,  some  have  advocated  casting  it  be¬ 
tween  550°F.  and  650°F.,  and  another  man  has  advocated  800°F.,  while 
still  others  have  advocated  900°F.  and  up.  What  is  the  best  temperature? 

Dr.  Souder:  That  is  a  personal  problem  for  you  to  decide.  The  cold 
mould  is  weaker  and  the  cold  mould  is  smaller.  Therefore  you  don’t  want 
to  cast  into  the  cold  mould  if  you  want  dimension.  As  to  how  high  you 
should  heat:  that  depends  upon  how  much  expansion  you  expect  to  load 
upon  the  wax,  and  how  much  you  are  going  to  get  on  the  investment.  K 
you  can  get  0.7  or  0.8  per  cent  on  the  investment,  get  it  there.  Then  take 
the  rest  of  it  on  the  wax  expansion,  or  some  other  indirect  method.  This 
means  that  castings  should  be  made  at  around  500®  or  600®C.  Table  1 
shows  a  combination  for  350°C.  This  probably  loads  too  much  of  the 
expansion  upon  the  wax. 


THE  PRESENT  STATUS  OF  THE  INVESTIGATION  OF  THE 
CAUSE,  AND  OF  THE  GEOGRAPHICAL  DISTRIBU¬ 
TION,  OF  MOTTLED  ENAMEL,  INCLUDING  A  COMPLETE 
BIBLIOGRAPHY  ON  MOTTLED  ENAMEL^ 

'  FREDERICK  S.  McKAY,  D.D.S. 

New  York  City 

The  articles  in  the  periodical  literature  of  dentistry  dealing  with  the 
subject  of  mottled  enamel  have  been  chiefly  descriptive  of  the  geo¬ 
graphical  districts  wherein  it  is  endemic,  and  of  the  conditions  under 
which  it  has  occurred,  the  purpose  having  been  to  find  some  pecu¬ 
liarity  of  the  environment,  common  to  the  various  localities,  that  might 
be  the  causative  factor.  This  purpose  has  not  yet  been  realized. 
But  the  evidence  has  been  so  overwhelmingly  conclusive,  to  the  effect 
that  the  productive  influence  resides  in  the  drinking  water,  that  the 
investigation  now  rests  upon  this  hypothesis.  In  the  articles  previ¬ 
ously  published,  the  various  endemic  areas  described  are  so  widely 
separated  geographically  as  to  involve  no  small  task  for  future  in¬ 
vestigators  who  might  wish  to  obtain  a  picture  of  the  distribution  of 
the  lesion.  The  purpose  of  this  report,  therefore,  is  to  summarize  and 
condense  our  information,  which  will  be  presented  under  the  names 
of  the  different  states  in  our  own  country,  with  brief  comment  par¬ 
ticularly  as  to  the  known  water  conditions  in  the  different  communi¬ 
ties,  with  such  additional  data  regarding  foreign  countries  as  may  be 
available. 

It  is  not  assumed  that  this  summary  is  complete  except  as  to  our 
present  recorded  knowledge.  It  is  hoped  that  this  publication  will 
bring  out  endemic  districts  that  have  not  previously  been  reported. 
Such  added  information  would  be  most  cordially  received,  and  is  ur¬ 
gently  invited. 

‘  Read  at  a  meeting  of  the  New  York  Section  of  the  International  Association  for  Den¬ 
tal  Research,  Dental  School,  Columbia  University,  March  13,  1930.  Abstract:  Journal 
of  Dental  Research,  1930,  x,  p.  268. 
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The  appended  summary  is  arranged  alphabetically  rather  than 
chronologically.  While  the  communities  mentioned  are  cited  as 
endemic  districts,  that  is,  districts  in  which  this  lesion  of  the  enamel 
occurs  consistently  in  native  individuals,  it  is  not  to  be  inferred  that 
sporadic  cases  in  single  individuals,  due  to  causes  not  known,  may  not 
occur  elsewhere.  Such  cases  have  been  observed,  but  are  extremely 
rare. 

SUMMARY 

United  States 

Arizona.  Certain  communities  in  the  Salt  River  Valley^  in  a  general 
way  east  and  north  of  Phoenix:  the  occurrence  of  the  enamel  lesion  is 
pretty  generally  associated  with  the  use  of  water  from  deep  (driven) 
wells.  To  some  extent  in  the  vicinity  of  and  possibly  including  Tucson. 
Certain  scattered  small  communities  in  the  so-called  Papago  country, 
in  the  extreme  southern  part  of  the  State.  Certain  villages  inhabited 
by  the  Papago  Indians.  The  most  intensely  afflicted  district  is  on 
the  reservation  of  the  Pima  Indians  centering  at  the  Government 
School  at  Sacaton,  in  the  valley  of  the  Gila  River,  south  and  east  of 
Phoenix.  Here,  as  previously  reported,  the  affliction  includes  prac¬ 
tically  100  per  cent  of  the  Pima  children.  The  water  in  this  district 
is  from  surface  or  dug  wells.  A  complete  survey  of  the  entire  state  is 
reported  to  be  under  way,  or  to  be  undertaken,  which  should  definitely 
locate  other  afflicted  districts,  if  any. 

Arkansas.  An  examination  of  the  town  of  Bauxite  and  immediate 
vicinity  was  made  under  the  auspices  of  the  Department  of  Public 
Health  of  the  U.  S.  Government,  two  or  three  years  ago,  the  results 
of  which  have  not  yet  been  published.  Briefly  this  community  was 
found  to  be  suffering  from  a  100  per  cent  affliction,  and  the  evidence 
gathered  positively  associated  the  lesion  with  the  use  of  water  from 
deep  wells.  This  community,  immediately  after  the  examination, 
abandoned  the  use  of  the  water  from  the  three  deep  wells  that  pre¬ 
viously  furnished  the  municipal  supply,  and  substituted  water  from 
an  entirely  different  source,  exclusively  because  of  this  dental  con¬ 
dition. 

Bauxite  is  the  second  community  in  the  United  States  to  make  a 
substitution  of  its  municipal  water  supply  because  of  the  existence  of 
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mottled  enamel,  the  first  having  been  Oakley,  Idaho  (which  see),  as 
described  in  Dental  Cosmos,  in  September,  1925.  A  re-examination 
of  both  these  communities  will  be  undertaken  after  a  lapse  of  six  to 
seven  years,  following  their  respective  changes  in  the  water  supply. 

California.  Benton  Hot  Springs,  an  almost  abandoned  mining  town 
in  the  upper  Owen’s  River  Valley:  only  a  handful  of  people  are  left 
there,  principally  Piute  Indians;  the  few  afflicted  cases  were  asso¬ 
ciated  with  the  use  of  water  from  a  flowing  hot-spring.  Montecito, 
a  suburb  of  Santa  Barbara:  only  a  few  cases,  but  associated  with  the 
use  of  water  from  a  hot  spring.  Other  hot-spring  water  cases  origi¬ 
nated  in  the  vicinity  of  Las  Vegas,  just  north  of  Santa  Barbara. 
Elsinor  Hot  Springs:  Dr.  George  C.  Chuck,  of  Long  Beach,  reports  a 
definite  association  with  the  use  of  water  from  the  hot  spring,  the 
principal  source  of  domestic  supply.  Warner’s  Ranch,  located  in  a 
general  way  a  few  miles  north  of  San  Diego:  another  small  conununity 
formerly  occupied  by  a  certain  Indian  people  using  water  from  a  hot 
spring.  Maricopa:  no  definite  information  available  either  as  to 
extent  of  the  affliction  or  water  conditions. 

Colorado.  A  detailed  account  of  the  several  afflicted  conununities 
in  this  state,  with  water  supplies  derived  from  different  sources  in¬ 
cluding  both  deep  and  shallow  wells,  coal  mines,  running  streams,  and 
water  high  on  the  mountain  range,  will  not  be  undertaken  in  this 
report.  The  largest  district  of  consistent  occurrence  is  included  in 
and  adjacent  to  the  Pike's  Peak  watershed. 

Idaho.  Oakley,  situated  in  the  south-central  part  of  the  state: 
another  community  which  had  used  hot-spring  water  and  showing 
100  per  cent  affliction.  Following  the  examination  the  hot  spring 
was  abandoned  and  a  supply  from  another  source  substituted,  Oakley 
having  been  the  first  community  to  make  a  municipal  water  substitu¬ 
tion  because  of  a  dental  defect.  (See  Bauxite,  Ark.).  Bruneau,  a 
small  community  in  the  valley  of  the  Bruneau  River:  hot  spring  water 
in  conjunction  with  river  water. 

Illinois.  Minonk:  a  general  association  with  deep-well  water. 

Minnesota.  GraceviUe:  a  definite  association  with  deep-well  water. 

New  Mexico.  Various  small  communities  over  the  state,  princi¬ 
pally  adjacent  to  the  eastern  boundary  (Texas).  No  reliable  data  as 
to  the  water  sources,  and  no  definite  knowledge  of  the  particular 
towns  afflicted. 
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North  Dakota.  Lidgerwood,  near  the  south-east  comer:  a  definite 
association  with  deep-well  water. 

South  Dakota.  Britton,  Kidder,  Langford,  Pierpont,  Andover,  Gro¬ 
ton:  all  in  the  north-western  part  of  the  state;  in  each  a  definite 
association  with  deep-well  water.  Evidence,  similar  in  a  general 
way,  was  found  in  Aberdeen. 

Texas.  The  distribution  over  Texas  is  so  widespread  that  no  de¬ 
tailed  cataloging  of  the  communities  is  here  possible,  but  reports  indi¬ 
cate  that  the  north-west  portion,  known  as  the  Panhandle,  constitutes 
by  far  the  most  extensive  afficted  area  in  this  country,  and  involves 
more  people.  A  definite  deep-well  water  association  has  been  re¬ 
liably  established.  There  are  afflicted  localities  in  other  parts  of  the 
state. 

Virginia.  Franklin  and  Courtland,  both  in  the  south-east  comer: 
deep-well  water  association. 

Other  countries 

Bahama  Islands.  Certain  of  this  group  have  been  reliably  re¬ 
ported  as  affected,  the  water  being  derived  from  shallow  wells. 

Barbados  Island.  Information  is  very  meagre,  but  indicates  some 
degree  of  affliction.  No  water  data. 

Cape  Verde  Islands.  The  inhabitants  of  this  group  are  colored 
Portugese,  considerable  numbers  of  whom  have  emigrated  to  America 
and  located  on  Nantucket  Island,  and  certain  parts  of  Cape  Cod. 
The  emigrants  are  derived  from  only  two  of  the  Cape  Verde  group, 
namely,  the  Islands  of  Brava  and  Fogo.  An  examination  of  a  group 
of  these  individuals  on  Nantucket  Island  revealed  that  the  lesion  oc¬ 
curred  only  in  the  Brava  people,  and  was  entirely  absent  in  those  from 
Fogo.  No  data  are  available  as  to  the  water  conditions. 

China.  Endemic  in  North  China. 

HoUand.  Ample  evidence  indicates  that  mottled  enamel  is  endemic 
in  several  districts  in  Holland.  In  1927,  the  writer  made  an  un¬ 
successful  attempt  to  gather  definite  information  by  personal  endeavor 
in  Rotterdam.  During  the  present  year  (1930),  however,  he  received 
reliable  reports  at  the  Dental  School  of  the  University  of  Utrecht,  to 
the  effect  that  in  Utrecht,  and  in  certain  adjacent  communities  in¬ 
cluding  Arnhem  and  Amsterdam,  mottled  enamel  is  being  abundantly 
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produced.  Although  lacking  definite  knowledge,  the  impression  was 
gained  that  there  seems  to  be  an  association  between  this  lesion  and 
the  use  of  water  from  the  sand  dunes  prevalent  throughout  this  dis¬ 
trict,  from  which  certain  communities  derive  their  water  supply. 

Italy.  A  definite  endemic  area  exists  in  certain  regions  adjacent  to 
Naples,  and  there  is  some  suspicion  that  other  districts  in  Italy  are 
afflicted.  The  water  association  in  the  Naples  region  is  conclusive. 

Mexico.  There  is  some  evidence  to  indicate  that  endemic  districts 
are  scattered  over  Mexico,  but  thus  far  no  information  is  at  hand  ex¬ 
cept  that  the  city  of  Durango  is  afflicted.  There  are  no  data  upon  the 
source  of  the  water. 

North  Africa.  Minor  evidence  indicates  that  mottled  enamel  oc¬ 
curs  in  certain  parts  of  the  desert  country  and  on  the  Sinai  Peninsula. 

South  America.  An  amazing  prevalence  of  this  condition,  covering 
a  very  large  portion  of  Argentina,  has  been  reported  during  the  past 
two  years  by  Dr.  S.  W.  Damon,  an  American  dentist  practising  in 
Buenos  Aires.  His  findings,  accompanied  by  a  wealth  of  photographic 
evidence,  have  revealed  what  is  without  doubt  the  largest  endemic 
territory,  comprising  the  largest  afflicted  population  yet  brought  to 
notice,  including  literally  hundreds  of  thousands  of  people.  In  ad¬ 
dition  to  Argentina,  Damon  has  found  this  condition  scattered  over 
other  adjoining  countries  in  South  America.  The  water  conditions 
over  these  vast  areas  are  so  difficult  to  tabulate,  and  so  little  is 
known  of  them,  as  to  render  impossible  at  this  time  any  attempt  at  a 
detailed  description,  but  present  indications  are  in  large  measure 
conclusive.  It  is  with  intense  gratification  that  attention  is  called,  in 
this  report,  to  Damon’s  persistent  efforts,  and  to  his  exhaustive  in¬ 
quiries  into  conditions  in  South  American  and  European  countries, 
in  collecting  an  immense  amount  of  data  on  this  subject. 

Spain.  More  recent  inquiries  by  Dr.  S.  W.  Damon  have  located 
several  afflicted  districts  in  Spain. 

Starting  as  this  investigation  did,  about  1910,  with  but  one  endemic 
locality  definitely  known  to  exist,  it  is  of  more  than  passing  interest  to 
note  the  distribution  of  this  enamel  defect  over  a  large  part  of  the 
United  States  and  into  widely  scattered  areas  in  other  parts  of  the 
world.  What  was  considered  in  those  early  days  to  be  a  matter  of 
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only  local  interest  has  become  of  international  importance.  There 
were  no  known  references  in  our  literature  to  this  defect  of  the  enamel 
until  1902,  when  Capt.  J.  M.  Eager,  of  the  U.  S.  Marine  Hospital 
Service  made,  in  the  March  issue  of  Dental  Cosmos,  a  report  regarding 
its  occurrence  adjacent  to  Naples,  Italy.  The  first  article  upon  the 
subject,  other  than  Eager’s  brief  report,  was  contributed  to  the  Janu¬ 
ary,  1910,  issue  of  {Dental)  Items  of  Interest,  by  the  late  H.  A.  Fynn, 
of  Denver,  his  paper  having  been  read  before  a  meeting  of  the  Colorado 
State  Dental  Society  in  June,  1909. 

It  is  believed  that  this  lesion  of  the  human  teeth  is  unique  in  that 
its  entire  descriptive  literature  originated  scarcely  more  than  twenty 
years  ago,  which  has  made  it  comparatively  easy  to  collect  and  tabu¬ 
late  the  publications  relating  to  it.  Having  accomplished  this,  a 
compilation  of  future  articles  will  be  relatively  easy  through  the 
medium  of  the  efficient  Dental  Index  Bureau.  The  appended  biblio¬ 
graphy  is  believed  to  be  complete  to  date,  and  is  presented  for  the 
purpose  of  facilitating  access  to  all  the  writings  on  the  subject. 
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I.  PRESSURE  BALANCE  IN  DENTURE  CONSTRUCTION 

Norman  Essig,  D.D.S.,  Philadelphia,  Pa. 

It  is  not  my  puipose  to  give  you  a  long  paper  this  evening,  nor  to 
make  what  I  say  appear  as  a  scientific  essay,  but  rather  to  bring  before 
the  Academy  certain  plain  fundamental  facts  that  are  being  very  much 
neglected.  Our  work  as  prosthetists  has  never  attained  the  accred¬ 
ited  importance  it  justly  deserves,  because  we  are  divided  in  the  way 
we  regard  these  fundamentals.  Some  of  us  have  gone  to  extremes 
while  others  have  not  gone  far  enough.  Many  complicate  matters  as 
they  go  along,  while  others  have  not  taken  advantage  of  the  many 
simple  phases  of  denture  construction  that  have  been  crying  out  for 
recognition. 

The  entire  field  of  denture  construction  has  undergone  a  vast  revis¬ 
ion  in  the  last  twenty  years,  but  the  underlying  principles  have  been 
somewhat  befogged  by  more  or  less  scientific  investigations  involving 
the  use  of  complex  paraphernalia,  supposed  to  measure  scientifically 
the  anatomical  function  so  important  to  the  happiness  and  comfort 
of  our  patients.  In  our  effort  to  benefit  mankind  we  have,  to  an  ex¬ 
tent,  forgotten  the  personal-touch  work,  which,  in  the  mind  of  your 

*  Presented  at  a  meeting  of  the  New  York  Academy  of  Dentistry,  Yale  Club,  New 
York  City,  November  21, 1929. 
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essayist,  is  the  all  important  feature  in  reproducing  the  radius  of  action 
that  is  the  right  of  all  who  wear  dentures,  and  have  to  depend  upon 
such  devices  for  their  health  and  comfort.  These  investigations  have 
been  a  tremendous  assistance  to  the  prosthetist,  and  have  no  doubt 
been  responsible  for  the  revision  just  mentioned.  Our  own  mental 
attitude  toward  the  subject  has  also  undergone  a  revision,  and  to-day 
we  are  regarding  with  a  different  eye  and  hand  the  adjustment  of  our 
dentures.  What  we  would  have  considered  a  complete  and  satisfac¬ 
tory  adjustment  some  years  ago  seems  unsatisfactory  and  incomplete 
to-day.  There  has  been  a  tendency  to  work  out  a  formula  for  den¬ 
ture  construction  which,  I  fear,  has  not  been  entirely  advantageous, 
and  we  have  depended  upon  our  ability  to  influence  the  patient  and  to 
explain  in  a  somewhat  vague  way  what  is  before  him  or  her.  With¬ 
out  realizing  it,  we  have  depended  upon  both  the  adaptability  of  the 
patient  and  the  fact  that  it  is  possible  and  often  expected  that  a  certain 
readjustment  of  function  to  mechanism  will  take  place  in  the  mouth  in 
time.  In  other  words,  the  patient  must  and  will  get  used  to  the  den¬ 
ture  we  make. 

To-day,  when  teeth  are  extracted  for  so  many  reasons  and  in  such 
large  numbers,  we  have  completely  ignored  the  natural  occlusal  planes, 
and  take  no  means  of  recording  such  planes  before  the  natural  teeth 
are  extracted.  Later,  when  the  teeth  are  replaced,  we  clamor  for  the 
formula  because  we  have  no  means  of  re-establishing  the  conditions 
that  lead  to  comfort  and  efficiency,  to  say  nothing  of  the  artistic  phase 
of  the  situation.  Hence  the  changes  in  appearance  due  to  tissue  loss, 
and  to  the  muscular  effort  attending  the  sacrifice  of  function  to  mech¬ 
anism,  which  are  inevitable  when  a  formula  is  interjected  into  the  work 
of  the  dental  prosthetist. 

The  part  of  denture  construction  that  I  have  selected  for  our  consid¬ 
eration  has  been  suggested  mainly  by  a  survey  of  some  difficulties 
encountered  in  actual  practice,  and  also  of  some  that  have  beset 
others  when  my  position  has  been  that  of  a  silent  spectator.  It  is 
impossible  to  cover  the  subject  in  one  paper.  Therefore  my  purpose 
can  best  be  accomplished  by  drawing  attention  to  some  of  the  underly¬ 
ing  principles  that  govern  and  control  both  the  partial  and  the  entire 
denture. 

Possibly  nothing  is  more  responsible  for  success  or  failure  than  the 
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maintenance  of  a  proper  sequence  of  events  in  the  construction  of  a 
dental  prosthesis,  as  it  progresses,  and  care  in  the  details  of  construc¬ 
tion  from  the  original  survey  in  the  mouth  to  the  finished  denture, 
both  as  to  its  value  and  appearance.  Each  step  in  the  sequence  should 
be  a  preparation  for  the  next,  and  based  upon  phenomena  in  the  human 
mouth.  So  much  may  be  lost  between  these  periods,  in  one  way  or 
another,  that  we  may  not  be  able  to  apply  properly  either  the  basic 
principles  or  the  engineering  features  to  be  embodied,  without  which 
neither  partial  nor  entire  denture  can  be  a  success.  In  all  cases, 
there  should  be  an  adaptation  of  mechanism  to  function,  and  not  a 
sacrifice  of  function  to  mechanism.  This  is  perhaps  more  important 
in  a  partial  denture  than  in  the  full  plane,  although  in  some  ways  our 
task  in  the  former  is  simplified  by  the  remaining  teeth,  depending  on 
and  governed  by  the  way  these  teeth  are  distributed  throughout  the 
mouth;  and  whether  the  bite  has  to  be  changed  after  the  patient  has 
gone  for  a  period  of  years  with  what  may  be  called  an  abnormal  occlu¬ 
sion  (loss  of  molars  and  bicuspids),  but  which  in  reality  is  a  readjusted 
closure  caused  by  the  loss  of  important  teeth  in  the  masticatory  appa¬ 
ratus. 

We  must  realize  that  the  changes  continually  going  on  in  the  mouth 
take  place  very  slowly.  Readjustments  of  the  muscular  tissue,  and  of 
the  hinge-like  mechanism  that  allows  mandibular  freedom  of  move¬ 
ment,  effect  corresponding  readjustments — simultaneously  and  at  the 
same  rate  of  speed.  It  is  difificult  and  often  undesirable  to  require  our 
patients  to  change  their  methods  of  mastication.  Even  in  the  most 
favorable  and  simple  partial  denture  it  should  be  our  effort  to  maintain 
the  occlusal  plane  on  which  the  patient  has  been  accustomed  to  masti¬ 
cate,  if  no  harm  comes  of  it.  This,  to  be  sure,  cannot  always  be  done 
accurately.  But  where  the  remaining  teeth  serve  as  a  guide,  a  little 
close  scrutiny  will  put  the  operator  on  the  right  track.  In  any  case, 
the  denture  should  be  introduced  as  soon  as  possible  after  extraction. 

Our  difficulties  multiply  to  a  greater  extent  at  and  after  the  time  when 
the  case  becomes  a  bilateral  extension,  and  this  type  of  denture  will  be 
stressed.  In  either  the  upper  or  lower  jaw,  or  both,  it  requires  more 
skill  and  greater  care  to  re-establish  the  occlusal  plane  upon  which  the 
mandible  can  function,  without  interfering  with  satisfactory  movement 
during  mastication  and  without  abrasion  of  the  underlying  tissue 
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under  stress,  because  the  remaining  natural  teeth  maintain  the  occlusal 
plane  in  the  interior  part  of  the  mouth,  while  we  struggle  to  create  a 
curve  upon  which  the  mandible  can  function,  more  or  less  arbitrarily, 
in  the  posterior  region,  which  may  be  a  curve  or  set  of  curves  entirely 
different  from  those  in  the  remaining  anterior  natural  teeth.  Also,  let 
us  take,  for  example,  a  bilateral  extension  in  the  upper  and  lower 
mouth,  and  suppose  that  the  patient  has  asked  for  a  duplicate  of  the 
upper  denture  after  having  had  a  satisfactory  pair  of  dentures  for  some 
time.  The  old  lower  will  require  infinite  readjustment  to  make  it  as 
comfortable  and  efficient  as  it  was  with  the  old  upper  denture,  and  the 
two  are  not  interchangeable.  This  is  especially  true  if  the  artificial 
teeth  are  increased  in  number  in  either  denture,  and  still  greater  com¬ 
plications  arise  if  any  change  in  bite  is  required.  This  condition 
presents  itself  in  a  large  majority  of  cases.  The  bilateral  extension 
is  very  often  accompanied  by  a  change  in  the  resistance  of  the  upper 
and  lower  natural  teeth,  with  retrusion  of  the  mandible,  impingement 
on  the  ear,  etc.,  together  with  different  degrees  of  closure  affecting  the 
intercartilaginous  pads  at  the  mandibular  hinge.  In  fact,  the  whole 
anatomical  relationship  has  readjusted  itself  and  is  capable  of  further 
readjustment,  otherwise  few  dentures,  either  partial  or  entire,  could  be 
worn.  The  ability  to  masticate  food  without  pain  or  discomfort  is  a 
question  of  balance  in  occlusion  more  often  than  otherwise,  and  is  borne 
out  by  the  fact  that  has  already  been  stated— a  lower  denture  that  has 
been  worn  a  long  time  has  to  be  entirely  readjusted  when  a  new  upper 
is  made,  even  if  the  patient  has  pronounced  it  comfortable  when  the 
piece  is  not  actually  in  use  for  mastication.  Some  lower  dentures, 
while  not  uncomfortable  when  the  mouth  is  at  rest,  are  of  no  use  what¬ 
ever  for  the  mastication  of  food  because  of  the  restricted  action  of 
the  mandible,  and  the  misapplication  of  the  force  necessary  to  divide 
edible  materials  of  a  refractory  nature.  Often  the  patient  is  able  to 
get  along  fairly  well  with  care,  but  is  denied  the  free  exercise  of  the 
masticatory  function  that  makes  the  daily  meals  a  pleasure  rather 
than  an  effort.  We  must  avoid  this  state  of  affairs,  which  is  often  not 
a  matter  of  cusp  formation  or  interdigitation,  but  lack  of  pressure 
balance,  which  causes  instability  and  consequent  drifting  during  masti¬ 
cation. 

A  lower  denture  supplying  the  biscuspids  and  molars  can,  in  many 
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cases,  be  worn  satisfactorily  without  any  means  of  attachment,  if  the 
correct  pressure  balance  during  mastication  is  maintained.  Why 
should  it  not  be  stable  if  an  entire  denture,  having  no  means  of  attach¬ 
ment,  can  be  made  comfortable  and  eflScient?  To  be  sure,  we  are 
always  willing  to  add  to  stability  by  such  means  as  can  be  employed  to 
keep  the  partial  lower  from  drifting.  This  usually  manifests  itself  by 
the  tendency  of  the  plate  to  slide  posteriorly,  drawing  the  mandible 
with  it  as  the  patient  accommodates  the  opposing  teeth  to  the  artificial 
ones  as  the  denture  works  backward.  This  is  often  due  to  the  fact 
that  the  bites  have  not  been  milled  in.  The  backward  drift  often 
leaves  a  space  between  the  denture  and  the  ridge,  which  is  not  only  very 
uncomfortable  but  allows  the  soft  integument  to  become  sore  and 
inflamed.  The  underlying  tissue  often  follows  the  outline  of  the 
denture,  and  at  times  the  denture  is  quite  useful  for  mastication  after 
it  could  justly  be  called  a  misfit.  Replace  even  the  best  fitting  denture 
on  the  model  upon  which  it  was  made,  and,  after  it  has  been  worn  for 
some  time,  one  can  readily  see  how  subtle  are  the  changes  and  how 
the  denture  has  accommodated  itself  to  the  mouth.  This-  is  espe- 
ially  true  if  clasps  are  used,  and  orthodontic  changes  take  place  in  the 
teeth  to  which  the  clasps  are  attached. 

The  foundation  for  comfort  and  stability  is  laid  when  the  bite  is 
taken  in  all  dentures,  partial  or  otherwise.  If  this  is  done  accurately 
and  correctly,  many  dentures  will  need  no  clasps  or  other  attachment 
to  stabilize  them.  In  taking  a  bite,  the  wax  must  be  absolutely 
controlled  either  by  the  base  itself  if  it  be  a  gold  denture,  or  by  a 
swaged  metal  trial-plate  if  rubber  or  similar  material  is  used.  These 
accurate  and  stable  trial-plates,  with  the  wax  bite-block  sealed  rigidly 
upon  them,  prevent  the  wax  from  squeezing  out  under  the  pressure  of 
the  force  necessary  to  attain  accurate  closure.  This  makes  possible 
the  actual  transfer  of  the  bite  to  the  model,  with  a  minimum  of  distor¬ 
tion  when  that  step  is  taken.  The  bite-blocks  should  be  no  thicker 
than  the  artificial  teeth  to  be  placed  in  the  space  left  by  the  extraction 
of  the  natural  ones.  By  this  method  the  patient  is  not  confused  by  a 
huge  mass  of  wax,  can  more  readily  find  the  natural  closure,  and  can 
talk  to  the  operator  and  answer  questions,  aiding  in  his  efforts  to  attain 
true  and  accurate  pressure-balance,  without  which  there  is  likely  to  be 
continuous  faulty  pressure-balance,  with  strangulation  and  marked  ab- 
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sorption  on  both  ridges,  to  say  nothing  of  the  discomfort  endured  by 
the  patient.  It  is  well,  when  the  opportunity  offers,  to  direct  our  own 
movements  in  these  cases  and  never  extract  all  teeth  in  the  upper  and 
lower  mouth  at  the  same  time.  By  this  I  mean  that  the  teeth  in  the 
upper  mouth  should  be  retained  until  the  lower  denture  is  finished,  or 
vice  versa,  so  that  the  artificial  teeth  can  be  ground  and  set  up  to  the 
natural  ones,  thereby  retaining  the  original  surfaces  as  nearly  as  poss¬ 
ible  and  maintaining  in  both  dentures  the  original  occlusal  plane  upon 
which  the  patient  has  been  accustomed  to  masticate.  The  mainten¬ 
ance  of  this  occlusal  plane  does  much  to  prevent  dislodgment  of  the 
denture  during  mastication,  while  care  and  judgment  in  the  length  of 
the  artificial  teeth  help  to  correct  the  difficulties  in  the  manipulation  of 
both  dentures  during  mastication.  To  do  otherwise  is  to  throw  away 
a  certainty  and  take  a  chance. 

The  cusp  formation  in  the  individual  tooth  in  partial  cases  is  a  guide 
to  the  correct  closure.  But  undue  contact  with  other  points  may 
interfere  with  mastication  and  cause  abrasion,  by  interfering  with  the 
lateral  excursion  of  the  mandible,  changing  the  pressure  balance  when 
that  member  makes  a  movement,  if  the  curve  producing  such  surface  is 
not  carried  to  the  limit  of  the  mandibular  excursion.  Here  let  me  re¬ 
mind  you  that  each  plane  upon  the  surface  of  a  natural  tooth  represents 
are  arc  of  a  curve,  interrupted  or  otherwise,  but  produced  by  wear 
when  the  mandible  performs  one  or  more  of  its  functions.  What  has 
already  been  said  about  pressure  balance  has  a  treniendous  effect  upon 
the  teeth  that  sustain  the  denture  by  means  of  clasps  or  other  attach¬ 
ments  to  stabilize  it;  and  I  am  firmly  of  the  opinion  that  lack  of  stabili¬ 
zation  is  often  the  cause  of  failure  of  the  attachment.  It  certainly  is  so 
when  the  fixed  clasp  has  been  used,  and  has  caused  this  method  of  at¬ 
tachment  to  be  criticized  unjustly.  In  the  upper  mouth  there  is  often 
a  condition  that  admits  of  no  other  form  of  attachment  than  the  clasp. 
In  the  lower  mouth  we  often  have  the  option  of  the  labial  bar-plate, 
which,  as  many  of  us  know,  is  a  bar  encircling  the  labial  portion  of  the 
alveolar  ridge  in  a  bilateral  extension  that,  with  the  aid  of  gravity, 
gives  wonderful  support.  In  these  cases,  clasps  are  not  indicated,  as 
we  make  a  clasp  of  the  denture  itself;  and  the  area  clasped  is  the  alveo¬ 
lar  ridge  below  the  free  margin  of  the  remaining  anterior  teeth.  This 
method  of  stabilization  prevents  the  denture  from  slipping  backward 
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under  pressure,  in  turn  affecting  the  upper  denture,  which  is  held  in 
better  position  and  alignment  by  the  interdigitation  of  the  teeth  and 
the  occlusal  plane  upon  which  the  two  dentures  function.  I  cannot  too 
strongly  recommend  this  form  of  attachment.  The  movable  clasp  has 
its  place  and  its  advantages;  it  prevents  undue  stress  of  individual 
teeth  when  there  is  faulty  pressure-balance,  and  may  be  used  in  either 
the  upper  or  the  lower  mouth.  Any  form  of  compensating  attach¬ 
ment,  however,  must  leave  the  tooth  or  teeth  to  which  it  is  attached 
entirely  without  stress,  or  it  fails  of  its  purpose.  It  is  not  so  much  that 
the  individual  movement  of  a  tooth  is  denied,  as  that  any  form  of 
attachment  that  allows  the  transmission  of  force,  owing  to  incorrect 
pressure-balance,  also  fails  of  its  purpose. 

Summary 

Whenever  a  subject  is  presented  for  consideration,  a  few  important 
facts  represent  its  sum  and  substance,  and  can  be  epitomized.  l  et  us 
see  what  we  have  in  this  paper: 

Pressure  balance  is  the  greatest  factor  in  the  stability  of  partial 
dentures.  Through  pressure  balance  we  can  often  eliminate  the  differ¬ 
ent  forms  of  attachment. 

Pressure  balance  can  be  had  only\>y  a  correct  bite  taken  with  a  trial- 
plate  that  is  as  accurate  as  the  finished  denture,  in  order  to  control 
absolutely  the  wax  upon  which  the  bites  are  taken. 

Whatever  lateral  movement  the  patient  is  able  to  take  must  be 
unrestrained  and  unobstructed  in  the  excursion  of  the  mandible 
through  the  occlusal  plane  and  compensating  curve — best  obtained  by 
milling-in  the  bites  with  some  abrasive  material  incorporated  in  the 
wax. 

A  denture  of  any  kind  must  be  subservient  to  anatomical  function. 
Certain  simple  but  definite  engineering  principles  must  be  incorporated 
in  its  construction. 

There  must  be  no  sacrifice  of  function  to  mechanism. 

The  life  of  any  tooth  to  which  a  clasp  is  attached  is  more  at  the  mercy 
of  pressure  balance  than  of  adaptation  of  the  clasp  itself. 

In  the  bilateral  extension,  the  labial  bar-plate  is  probably  the  best 
and  most  stable  of  all  dentures. 
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The  force  exerted  in  mastication  must  be  in  the  same  direction  as 
that  exerted  in  the  natural  teeth;  namely,  through  the  long  axis,  and  in 
conformation  with  the  triangle  or  cone  that  definitely  fixes  the  arc  of 
the  curve  upon  which  teeth  function,  and  compensates  for  the  fact  that 
the  lower  arch  is  larger  than  the  upper. 

Unless  occlusal  balance  and  the  ability  to  exert  all  the  pressure  poss¬ 
ible  is  borne  in  mind,  there  will  always  be  abrasion  and  soreness,  to¬ 
gether  with  undue  and  undesirable  absorption  of  the  ridges,  owing  to 
strangulation.  (This  is  the  cause  of  many  methods  and  much  litera¬ 
ture.) 

Older  persons  bring  into  play  the  lateral  excursion  more  than 
younger  patients. 

An  effort  must  be  made  to  reproduce  the  mandibular  path  and  the 
peculiar  freedom  of  movement  of  the  unrestrained  natural  excursion 
of  that  organ,  as  much  for  the  actual  efficiency  of  the  denture  as  for 
its  balance,  and  its  comfort  for  the  patient. 

There  is  only  one  way  to  appreciate  fully  what  is  meant  by  “com¬ 
fort,”  “efficiency”,  and  that  is  for  the  operator  to  wear  the  type  of  den¬ 
ture  referred  to.  Then  he  will  neglect  no  opportunity  to  get  correct 
articulation  and  pressure  balance  by  making  many  preliminary  steps 
and  much  final  adjustment  directly  in  the  patient’s  mouth.  When  this 
is  done,  there  will  be  fewer  changes  in  the  human  countenance  as  time 
goes  on. 

II.  ESTHETICS  IN  DENTURE  CONSTRUCTION 

Irving  R.  Hardy,  D.M.D.,  New  York  City 

The  field  of  full-denture  prosthesis  is  beset  by  numerous  and  varied 
problems.  To  go  back  a  moment  to  first  principles  of  the  art,  we  find 
it  generally  conceded  that  full-denture  prosthesis  is  undertaken  for 
three  main  reasons;  namely,  to  restore  the  patient’s  appearance,  to 
enable  him  to  enunciate  properly,  and  to  restore  masticatory  function. 
The  third  factor  occupies  the  most  exalted  position,  if  we  are  to  judge 
by  the  attention  given  to  it,  for  volumes  have  been  written  upon  the 
various  methods  of  impression  taking;  countless  clinics  have  been  given 
on  the  proper  method  of  registering  central  occlusion;  and  prominent 
prosthetists  have  waxed  loquacious  and  sometimes  wrathy  on  the  sub- 
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ject  of  anatomical  articulation,  and  by  whose  machine  it  can  best  be 
reproduced.  We  are  all  deeply  appreciative  of  the  painstaking  re¬ 
search  that  has  resulted  in  definite  technique  for  the  important  grpund- 
work  steps  of  impression-taking,  and  registration  of  both  central  occlu¬ 
sion  and  mandibular  movement,  for  we  are  thus  enabled  to  construct 
dentures  that  function  properly  and  are  comfortable.  But,  unless  the 
result  obtained  fulfills  the  esthetic  requirements,  does  the  patient 
receive  a  true  and  full  professional  service?  In  concentrating  on 
efficiency  and  letting  the  esthetic  result  fall  where  it  may,  may  we  not 
neglect  or  at  least  pay  far  too  little  attention  to  simulating  natural 
appearance,  and  so  commit  a  grievous  error?  The  standardized  and 
stereotyped  set-up  with  which  we  are  all  too  familiar  is  so  far  removed 
from  an  esthetic  restoration  as  in  many  instances  to  border  on  the 
grotesque.  It  is  the  purpose  of  this  paper  to  present,  at  least  in  part, 
suggestions  for  a  technique  that  will  enable  us  to  produce  dentures 
which  will  avoid  some  of  the  more  glaring  errors  of  the  past. 

In  striving  for  the  desired  esthetic  result,  we  need  concern  ourselves 
very  little  with  the  posterior  teeth.  It  is  fortunate  that  such  is  the 
case.  Ideal  dentures  present  a  pleasing  appearance,  but  also  function 
efficiently.  Since  the  burden  of  balanced  occlusion  mainly  rests  upon 
the  posterior  teeth,  we  are  able  to  arrange  them  so  as  to  give  the  maxi¬ 
mum  amount  of  efficiency  with  a  minimum  of  interference  in  the 
proper  esthetic  effect.  Then,  by  placing  the  anterior  teeth  (which 
are  relatively  much  less  important  in  function,  but  extremely  vital  in 
establishing  proper  appearance)  in  an  arrangement  suitable  to  the  case 
in  hand,  we  are  often  able  to  achieve  a  result  which,  in  a  measure  at 
least,  approaches  our  ideal.  It  will  be  found  that,  in  a  vast  majority  of 
cases,  artificial  dentures  which  most  closely  imitate  the  natural  denti¬ 
tion  in  appearance  are  those  that  best  harmonize  with  the  patient’s 
facial  contours  and  characteristics  and,  in  so  harmonizing,  produce 
the  required  esthetic  effect.  By  this  is  meant  that  the  natural  denti¬ 
tion  should  be  imitated  not  only  in  the  shape  and  coloring  of  each 
individual  tooth,  but  also  that  the  arrangement  of  the  teeth  should 
be  as  close  as  possible  to  the  arrangement  of  the  natural  dentition. 

In  order  to  produce  dentures  fulfilling  these  rather  exacting  require¬ 
ments,  data  must  be  secured  from  which  to  work.  The  following  steps 
are  suggested  as  aids  in  obtaining  proper  records.  Photographs — one 
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in  profile  and  another  in  full  face,  with  perhaps  a  third  taken  from  an 
intermediate  angle — are  made  previous  to  the  extraction  of  the  natural 
teeth,  with  the  lips  in  a  position  of  rest  to  register  the  external  appear¬ 
ance  we  shall  endeavor  to  reproduce.  If  possible,  other  photos,  with 
the  lips  drawn  back  to  show  the  teeth,  are  also  obtained.  These  pic¬ 
tures  may  be  made  in  the  dental  oflice.  Those  that  register  only  the 
external  appearance  are  not  diflScult  to  obtain.  Modeling-compound 
impressions  of  the  teeth  in  their  natural  positions,  together  with  the 
bite  in  pink  wax  for  use  in  articulating  the  models,  are  secured.  A 
valuable  study  model,  to  which  reference  may  later  be  made,  is  taken 
by  moulding  modeling-compound  over  the  labial  surfaces  of  the 
anterior  teeth  with  the  jaws  in  central  occlusion,  which,  when  run  up, 
gives  a  single  model  showing  the  over-bite,  over-jet,  and  (if  care  be 
taken  to  run  the  compound  well  up  on  the  gingiva  when  taking  the 
impression)  a  good  reproduction  of  the  investing  tissues.  The  shade  of 
each  individual  tooth  is  also  noted — not  merely  of  the  central  incisors, 
but  also  of  the  laterals  and  cuspids.  After  the  teeth  have  been 
extracted,  they  are  placed  in  their  correct  positions  in  the  modeling 
impression,  and  plaster  poured  to  retain  them.  An  operator  who  has 
secured  records  of  the  foregoing  steps  will  be  ready  when  the  patient 
presents  himself  for  dentures— a  week,  a  month,  or  six  months  later — 
to  construct  cases  that  will  really  restore  his  patient’s  appearance, 
instead  of  so  altering  it  as  to  excite  comment. 

Impressions  are  secured  by  the  method  that  appeals  to  the  operator, 
proper  bites  are  registered,  and  the  result  is  transferred  to  the  articu¬ 
lator.  It  will  be  found  that  the  photographs  of  the  patient  obtained 
before  his  teeth  were  lost  may  at  this  time  be  a  distinct  aid  in  establish¬ 
ing  the  proper  height  of  the  bite  rims.  One  note  of  warning,  which 
perhaps  may  not  be  amiss  at  this  point—  the  upper  base  plate  should  be 
trimmed  low  enough  to  provide  ample  freedom  for  the  fraenum.  If  this 
is  not  done,  and  the  fraenum  is  forced  upward  by  the  base  plate,  the 
upper  lip  does  not  assume  a  natural,  free  position  but,  because  of  its 
strained  relation,  gives  a  false  profile,  a  factor  that  leads  to  diflftculty  in 
establishing  the  proper  lip-line  and  length  of  the  upper  bite-rim.  The 
upper  six  anterior  teeth  are  now  set  up,  following  the  casts  with  the 
natural  teeth  in  place  as  a  guide  for  their  arrangement.  These  are 
then  tried  in  the  mouth  and  the  result  checked.  If  they  present 
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approximately  the  appearance  desired  as  regards  arrangement,  they 
are  removed  from  the  mouth,  replaced  on  the  articulator,  and  the 
posterior  teeth  set  up.  If  the  case  is  one  where  both  upper  and  lower 
dentures  are  being  supplied,  the  lower  teeth  are  set  up  and  the  dentures 
tried  in.  Now,  if  the  dentures  occlude  properly,  the  changes  necessary 
to  secure  the  proper  esthetic  result  may  be  made. 

The  anterior  teeth  are  taken  from  the  base,  the  glaze  is  ground  off, 
and  at  the  same  time  each  tooth  is  ground  as  nearly  as  possible  to  the 
shape  of  the  natural  tooth  it  is  to  replace.  The  teeth  that,  in  the 
natural  dentition,  showed  erosion  at  the  necks  are  ground  to  show 
similar  erosion;  enamel  faults  and  depressions  noted  on  the  labial 
surfaces  of  incisors  are  reproduced  on  the  porcelain;  and  grooves,  pits, 
and  all  other  deviations  from  perfect  tooth-form,  which  it  may  be 
deemed  wise  to  duplicate  in  the  denture,  are  now  imitated  by  careful 
grinding.  The  teeth,  after  being  carefully  scrubbed  with  soap  and 
water  to  remove  any  particles  of  abrasive  which  may  adhere  to  the 
surface  of  the  porcelain,  are  then  ready  for  staining.  Mineral  stains 
are  used  for  this  purpose.  These  are  made  by  a  number  of  different 
manufacturers  and  are  readily  obtainable.  The  splotches  of  color  and 
stains  present  in  the  natural  teeth  are  painted  on  the  porcelain  with  a 
camel-hair  brush.  Then  are  simulated,  by  staining,  fine  brown  lines 
often  running  longitudinally  on  the  labial  surfaces;  green  or  brownish- 
yellow  stains  present  at  the  neck;  deeper  shades  where  enamel  has  been 
eroded  and  the  dentin  exposed;  effects  often  seen  where  the  enamel  in 
its  variations  in  thickness  allows  the  dentin-shade  to  show,  giving  a 
somewhat  “spotty”  appearance;  and  white  areas  of  imperfect  calcifica¬ 
tion.  The  teeth  are  now  fired,  and  when  cool  are  removed  from  the 
furnace.  The  stain  is  modified  where  necessary  by  touching  it  up  with 
an  abrasive  wheel.  When  these  corrections  have  been  made,  Ponto 
glaze  or  Steele’s  Super-Glaze  is  applied,  and  the  teeth  are  fired  a 
second  time.  It  will  be  found  that  this  technique  of  removing  the 
original  glaze,  painting  the  stain  on  the  unglazed  porcelain,  and  reglaz¬ 
ing  over  the  stain  in  a  second  firing,  gives  results  very  superior  to  those 
of  staining  over  the  original  glaze.  The  very  desirable  effect  of  depth 
of  color  is  obtained  by  this  method.  By  judicious  use  of  the  glaze,  a 
surface  may  be  obtained  which  is  not  too  shiny,  as  stock  teeth 
often  are. 
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The  teeth  are  now  set  back  in  position  on  the  trial  base  (if  they  have 
been  carefully  removed  they  are  readily  replaced  in  their  original  po¬ 
sitions  in  the  wax),  and  are  again  tried  in  the  mouth  for  a  final  checkup. 
If  no  changes  are  deemed  necessary,  the  dentures  take  the  routine 
procedures  of  vulcanizing,  taking  of  the  check  bite,  and  milling.  The 
employment  of  gold  filling  in  dentures  meets  in  some  quarters  with 
more  or  less  disapproval,  but  their  judicious  use  may  often  enhance 
the  look  of  “naturalness”  we  endeavor  to  produce.  In  defense  of  this 
practice,  let  us  consider  how  few  mouths  we  see,  especially  in  people 
of  middle  age,  without  a  considerable  amount  of  obvious  reparative 
dentistry.  An  observant  person,  seeing  a  perfect  dentition,  especially 
in  the  mouth  of  an  individual  no  longer  young,  is  inclined  at  once  to 
suspect  that  the  teeth  are  artificial,  for  most  mouths  show  either 
ravages  of  decay  or  evidence  of  the  dentist’s  interference  with  caries. 
Hence,  instead  of  a  small  amount  of  visible  gold  making  artificial  teeth 
conspicuous,  its  presence  as  camouflage  tends  to  the  opposite  effect  of 
concealment. 

The  foregoing  explanations  cover  only  those  cases  where  patients 
present  themselves  for  treatment  with  some  of  the  natural  teeth  in 
place.  The  question  now  arises  as  to  what  can  be  us^  for  guidance 
where  the  patient  is  seen  after  the  natural  teeth  have  been  lost,  and 
no  opportunity  is  afforded  for  comparison  of  an  artificial  restoration 
with  the  original.  One  factor  that  often  proves  of  great  value  is  fam¬ 
ily  resemblance.  The  old  adage,  “like  mother,  like  daughter,”  holds 
true  in  many  cases,  and  it  behooves  the  prosthetist  to  take  advantage 
of  this  important  clue  in  cases  where  more  direct  guides  are  lacking. 
In  a  case  where,  by  comparison  of  facial  contours  of  a  parent  and  an 
adult  son  or  daughter,  the  similarity  of  type  convinces  the  operator 
that  the  dental  characteristics  of  the  two  were  undoubtedly  nearly 
parallel,  an  impression  is  taken  of  the  anterior  teeth  of  the  son  or 
daughter.  A  plaster  model  poured  from  this  will  give  a  fairly  accurate 
guide  for  both  tooth  form  and  tooth  arrangement.  The  shades  will 
have*  to  be  determined  by  taking  those  from  the  younger  pei^son,  and 
increasing  the  pigmentation  to  compensate  for  the  darkening  in  color 
that  occurs  as  age  increases.  It  must  be  borne  in  mind,  also,  that  the 
factor  of  abrasion  from  use  is  much  more  evident  in  the  teeth  of  older 
persons  than  of  the  younger,  and  this  change  must  be  simulated  by 


PROSTHETIC  dentistry:  SYMPOSIUM 


581 


grinding.  In  general,  the  hints  and  help  received  from  a  common 
sense  application  of  the  factor  of  family  resemblance  are  extremely 
valuable  and  should  not  be  ignored. 

For  the  remaining  cases  that  present  for  treatment,  with  neither 
natural  teeth  nor  heredity  to  aid,  one  must  resort  to  a  selection  of 
teeth  from  type,  using  Dr.  J.  Leon  Williams’s  formula  of  corresponding 
face-form  as  a  guide.  This  selection  should  be  made  with  the  occlusal 
rims  in  place  for,  without  the  rims,  the  muscles  around  the  mouth, 
being  unsupported,  droop  and  sag  and  give  a  misleading  impression  of 
facial  outline.  With  the  occlusal  rims  in  place,  however,  the  facial  con¬ 
tour  is  at  least  approximately  normal,  and  Dr.  Williams’s  formula  may 
be  successfully  applied  in  making  a  selection  of  tooth  form.  Proper 
shading  in  these  cases  is  often  difficult  to  obtain,  as  is  also  proper 
set-up.  Both  are  arrived  at  generally  by  a  “trial  and  error”  method, 
in  which  different  arrangements  are  set  up,  tried  in,  and  changes  and 
modifications  made  until  the  result  is  satisfactory.  The  shape  of  the 
arch  often  gives  a  hint  as  to  tooth  arrangement,  and  it  is  well  to  follow 
the  arch-form  for  the  initial  set-up,  modifying  and  re-arranging  the 
teeth  from  this  as  a  starting  point.  A  comparison  of  the  case  in  hand 
with  dentures  of  analogous  type,  constructed  for  other  patients  having 
similar  arch-form  or  face-form,  may  suggest  modifications  that  can  be 
made  to  advantage. 

There  are  several  typical  irregularities  in  natural  dentitions  which, 
although  departing  from  the  normal  symmetrical  arrangement,  present, 
in  the  mouths  of  persons  in  which  they  are  found,  a  pleasing  appearance 
in  harmony  with  the  facial  contours.  These  include  rotated  centrals, 
overlapping  centrals,  overlapping  laterals,  centrals  inclined  lingually 
(often  in  association  with  overlapping  centrals),  elongated  centrals, 
and  crowded  conditions  especially  in  the  lower  anterior  teeth.  Proper 
enunciation  in  speech  often  causes  the  prosthedontist  considerable 
concern.  Touching  this  point  briefly,  it  will  be  found  that  imitation 
of  natural  mouth-arrangement  in  the  construction  of  dentures,  since  it 
supplies  the  lips  and  tongue  with  an  environment  very  similar  to  the 
natural  one,  aids  greatly  in  effecting  proper  pronunciation  and  helps  to 
eliminate  this  particular  stumbling  block. 

The  point  may  be  raised  that  the  time  required  for  the  changes  in 
form,  shade,  and  arrangement  herein  described  is  so  great  as  to  make 


582 


DISCUSSION 


them  impracticable  in  all  but  a  very  few  selected  cases.  Experience 
shows,  however,  that  the  necessary  changes  consume  only  about  three 
to  four  hours  in  addition  to  the  time  required  for  constructions  along 
“regulation  lines.”  The  results  obtained,  from  the  standpoint  of  both 
the  operator  and  the  patient,  are  so  gratifying  that  the  former  not  only 
has  the  satisfaction  of  producing  an  esthetic  restoration,  but  also  is 
more  substantially  remunerated  by  a  patient  who  realizes  that  his 
newly  acquired  teeth  do  not  broadcast  the  fact  that  they  are  not  his 
own.  It  is  the  writer’s  belief  that  dentures  constructed  without  con¬ 
stant  attention  to  proper  esthetic  values  even  though  they  function 
properly,  are  never  a  source  of  great  satisfaction  to  the  wearer,  and  do 
not  reflect  very  much  credit  on  the  practitioner  who  made  them. 

III.  DISCUSSION-^ 

Russell  W.  Tench,  D.D.S.  (New  York  City):  Dr.  Essig’s  suggestions  are 
worthy  of  serious  consideration,  especially  since  they  come  from  a  man  of 
unquestioned  ability  and  extended  experience.  The  profession  at  large  have 
not,  as  he  implies,  taken  advantage  of  the  many  little  refinements  made  pos¬ 
sible  in  denture  construction  since  the  presentation  of  findings  by  that  master 
scientist.  Dr.  Alfred  Gysi,  in  1910.  This  lack  of  interest,  I  have  observed, 
is  due  mainly  to  the  fact  that  the  profession  are  inclined  to  depend  too  much 
upon  the  advice  of  the  dental  laboratory  concerning  the  design  of  appli¬ 
ances  and  to  accept  the  laboratory  decision  as  final.  We,  as  a  profession, 
should  not  forget  that  the  laboratory,  to  be  truly  useful,  should  be  an 
assistant  only,  not  a  guide.  The  dentist  is  in  duty  bound  to  design  and 
plan  prosthetic  appliances  for  his  patients.  The  laboratory,  properly  used, 
is  a  means  to  execute  the  ideas  of  the  dentist.  This  method  is  probably 
more  costly  to  the  dentist  in  dollars  and  time,  but  the  patient  is  better  served 
when  the  dentist  acquaints  himself  with  the  necessary  facts  to  enable  him  to 
proceed  in  this  way. 

As  Dr.  Essig  also  states:  it  is  true  that  the  issue  has  been  more  or  less  con¬ 
fused  by  pseudo-scientists  who  have  attempted,  on  too  slight  acquaintance 
with  their  subject,  to  formulate  a  single  plan  for  so-called  precision 
technique  worked  out  aroimd  a  particular  instrument.  Happily,  as  these 
men  have  gained  in  experience,  their  ideas  have  approached  a  single  focus 
not  so  far  removed  from  the  original  findings  of  Prof.  Gysi.  To-day,  there 

*  Dr.  Tench  read  a  prepared  discussion  of  Dr.  Essig’s  paper.  Dr.  G>Ilins  read  a  pre¬ 
pared  discussion  of  Dr.  Hardy’s  paper. 
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is  substantial  agreement  that  the  first  principle  in  any  denture  prosthesis  is  to 
start  with  centric  occlusion  of  the  mandible,  and  that  the  most  accurate 
means  of  reaching  a  conclusion  on  this  relation  for  a  particular  individual  is 
the  Gothic-arch  tracing  of  Gysi — centric  occlusion  being  obtained  when  the 
tracing  pin  attached  to  the  maxillary  base  rests  in  the  apex  of  a  clean  angular 
Gothic  arch  traced  on  a  suitable  foundation  attached  to  the  mandibular 
piece.  Many  times  in  partial-denture  prosthesis  these  records  may  be  dis¬ 
pensed  with,  as  the  inter-locking  of  the  cusps  of  the  remaining  teeth  when 
carefully  observed  furnishes  a  guide  to  this  relation.  Certainly,  centric  rela¬ 
tion  of  mandible  to  maxilla  is  the  prime  essential  in  establishing  pressure 
balance  in  any  denture  construction,  if  the  line  of  least  resistance  in  working 
to  the  patient’s  acquired  functional  relation  is  to  be  adhered  to,  as  the  essay¬ 
ist  suggests. 

When  examination  of  the  patient  indicates  that  the  opening  of  the  bite  is 
possible  or  necessary  and  desirable,  then  the  remaining  teeth  cease  to  be  use¬ 
ful  guides  to  centric  relation  because  they  are  separated  by  the  process. 
The  Gothic  arch  is  then  the  only  remaining  reliable  means.  Opening  of  the 
bite,  I  believe,  is  desirable  in  many  cases  of  double  bilateral  extensions  in 
order  to  give  the  patient  natural  freedom  of  movement  in  the  use  of  such 
prosthetic  appliances,  and  to  remove  the  necessity  of  developing  a  compen¬ 
sating  curve  from  a  radius  so  short  that  the  vmderlying  mandibular  piece  is 
forced  backward,  as  the  mandible  assumes  a  forward  position  owing  to  set¬ 
tling  of  the  appliance  as  time  changes  the  foundation  on  which  it  rests. 

The  essayist  speaks  of  the  mandible  being  forced  backward,  but  this 
phenomenon  has  not  come  under  my  personal  observation.  As  closure 
occurs,  owing  to  wear  of  natural  teeth  or  settling  of  prosthetic  appliances  on 
unstable  ridges,  the  anterior  part  of  the  mandible  reaches  a  more  forward 
position  and,  to  use  a  homely  description,  the  patient’s  chin  comes  progres¬ 
sively  nearer  to  the  nose.  Under  extreme  conditions  of  this  kind,  the  condyle 
head  may  be  and  often  is  forced  backward,  sometimes  with  an  accompany¬ 
ing  bending  of  the  body  of  the  mandible,  so  as  to  give  the  vertical  section  of 
the  mandible  a  more  obtuse  angle  in  relation  to  the  body  proper,  which  car¬ 
ries  the  alveolar  tissues.  This  condition  may  come  about  from  and  be 
aggravated  by  continued  chewing  on  a  few  anterior  teeth  instead  of  on  prop¬ 
erly  designed  appliances  that  replace  the  missing  molars  and  bicuspids. 
Sometimes  in  this  type  of  case  the  patient  even  learns  to  use  the  mandible  in 
a  new  position,  which  causes  the  whole  member  to  be  pushed  forward  and 
results  in  the  condyle’s  fxmetioning  on  the  eminentia  articularis  instead  of  in 
the  glenoid  fossa.  Such  cases  are  particularly  difficult  when  full  dentures  are 
supplied,  imless  the  Gothic  arch  is  used  to  establish  normal  centric. 
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The  essayist  stresses  the  necessity  and  value  of  making  records  of  the 
position  of  the  natural  teeth  before  extensive  extraction,  even  going  to  the 
length  of  suggesting  that,  where  extensive  dentures  are  to  be  constructed  for 
mandibular  and  maxillary  ridges,  one  denture  be  made  before  extracting  the 
teeth  in  the  opposite  arch  in  order  to  maintain  natural  position  and  balance. 
This  is  an  excellent  idea,  but  is  open  to  the  criticism,  if  broadly  applied,  that 
— in  cases  where  the  natural  teeth  to  be  extracted  have  drifted  into  spaces 
left  by  the  removal  of  adjacent  teeth,  and  have  assumed  an  unnatural  posi¬ 
tion  owing  to  lack  of  support — the  articulation  of  artificial  teeth  to  such 
natural  teeth  may  result  in  the  locking  of  the  new  appliances,  unless  special 
provision  is  made  for  this  in  a  good  articulator  adjusted  to  suitable  accurate 
records.  This  is  not  meant  to  condemn  the  idea,  but  merely  to  call  atten¬ 
tion  to  the  fact  that,  like  all  ideas,  it  needs  qualification  and  special  applica¬ 
tion  in  particular  cases.  It  is  here  that  the  personal  equation  of  the  operator 
comes  in,  as  stressed  by  the  essayist  in  an  early  paragraph  of  his  paper.  All 
formulas  must  receive  special  application  at  times.  This  is  why  the  essayist 
justly  criticises  the  unwise  attempt  of  some  to  establish  one  formula  for  all 
cases.  It  cannot  be  done. 

As  the  essayist  has  pointed  out,  it  is  rarely  advisable,  for  the  reasons  he 
gave,  to  construct  extensive  new  prosthetic  appliances  to  work  against  old 
appliances  of  the  same  general  magnitude.  For  the  purpose  of  illustration, 
prosthetic  appliances  may  be  likened  to  gears;  an  old  and  a  new  gear  cannot 
work  as  efficiently  together  as  two  new  ones. 

The  matter  of  preserving  records  of  the  position  of  the  natural  teeth, 
especially  those  visible  when  the  patient  is  conversing,  is  one  of  the  very 
important  items  brought  up  and  used  by  the  essayist.  The  dentist  first 
seeing  the  patient,  whether  general  practitioner  or  oral  surgeon,  should 
take  good  wax  impressions  of  the  patient’s  arch  or  arches,  including  all  teeth 
to  be  extracted,  so  that  the  extracted  teeth  may  be  fitted  into  the  impressions 
and  casts  including  them  made  for  future  reference.  Wax  bites  may  also  be 
used  here  to  advantage.  Facial  profiles  that  indicate  the  fullness  of  the 
lips,  and  the  prominence  and  vertical  elevation  of  the  central  incisors,  are 
also  invaluable.  The  oral  surgeon  who  sees  the  patient  first  will  do  the 
patient  a  service  if  he  follows  this  procedure,  for  such  records  cannot  be 
easily  destroyed  and  are  of  value  if  the  first  attempt  made  for  the  patient  is 
unsuccessful  and  she  is  obliged  to  seek  further  assistance  elsewhere.  I  sug¬ 
gest  that  this  idea  be  extended  to  the  office  of  the  oral  surgeon,  because 
patients  who  come  to  him  first,  if  referred  to  some  one  else  for  this  work, 
may  during  the  interval  lose  their  enthusiasm  for  his  services,  and  get  into 
hands  where,  through  negligence,  the  patients  may  not  be  so  considerately 
treated. 
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Let  me,  with  the  essayist,  stress  also  the  necessity  of  using  perfectly  fitting 
bases  in  taking  the  bite  or  any  kind  of  records  of  mandibular  position.  No 
result  can  be  obtained  otherwise  that  is  worthy  of  an  ethical  office.  In 
vulcanite  saddle-appliances,  I  am  following  the  practice  of  making  up  the 
vulcanite  saddles  attached  to  the  bar  lingual  or  labial  preparatory  to  bite 
taking.  The  finished  clasps  are  placed  on  their  individual  teeth,  and  their 
position  in  relation  to  the  saddles  and  bite-blocks  is  registered  in  plaster  cov¬ 
ering  the  remaining  teeth  and  bar.  For  bite  blocks  I  prefer  hard  compound 
to  wax  because  it  has  greater  stability  and  is  less  susceptible  to  expansion  and 
contraction. 

In  dealing  with  pressure  balance,  I  believe,  to  obtain  this  (drawing  on 
blackboard),  that  the  position  of  the  artificial  teeth  in  relation  to  the 
edentulous  ridge  must  often  be  varied  from  the  position  assumed  by  its 
missing  natural  counterpart — the  artificial  tooth  must  be  so  placed  that 
it  will  be  directly  above  the  ridge  if  possible;  and  for  the  best  result,  the 
tooth  had  better  be  set  slightly  inside  of  the  crest  of  the  ridge  if  the  tongue 
allows,  rather  than  outside.  Here  we  violate  the  rule,  advocated  by  the 
essayist,  of  adapting  mechanism  to  the  patient’s  habitual  function,  and 
call  upon  the  patient  to  adapt  the  function  to  the  mechanism.  When 
this  adjustment  is  brought  about,  the  over-all  result,  as  affecting  stability 
strain  on  abutment  teeth  and  resorption  of  the  ridge  owing  to  stress,  is  by  far 
the  most  satisfactory  that  can  be  obtained. 

In  the  discusser’s  view,  pressure  balance  in  the  final  development  of  the 
denture  involves,  in  addition  to  the  position  of  the  teeth  in  relation  to  their 
responsive  ridges,  the  harmonizing  of  interacting  cusps  in  such  a  way  that, 
regardless  of  the  position  in  which  the  teeth  of  the  opposing  prosthetic  resto¬ 
rations  are  brought  into  intimate  contact,  even  pressure  will  be  exerted  when 
the  teeth  touch,  and  also  when  they  slide  from  a  retruded  or  lateral  position 
of  the  mandible  back  into  centric  relation  of  mandible  to  maxilla.  If 
this  is  to  be  obtained  with  the  least  effort,  it  requires,  from  my  point  of  view, 
the  use  of  a  means  of  measuring  mandibular  positional  relations  in  func¬ 
tional  range,  and  of  recording  these  relations  in  the  mechanism  of  a  suitable 
instrument,  such  as  the  Hanau  Kinescope  or  the  Phillips  Articulator. 
While  such  a  development  can  be  effected  in  the  mouth  alone,  the  procedure 
would  require  more  skill  and  personal  intuition  than  the  discussor  or  the  aver¬ 
age  dentist  possesses.  The  instrument  is  a  great  help  and  time  saver  under 
such  conditions. 

The  summary  offered  by  the  essayist  is  concise.  With  it  your  discussor  is 
in  full  accord  except  that  he  has  not  been  able  to  feel  that  he  could  make  use 
of  the  labial  bar  in  all  cases,  although  it  is  undoubtedly  a  comfortable  and 
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useful  development  and  occasionally  is  the  only  bar  that  can  be  used  satis¬ 
factorily. 

Martin  L.  Collins,  D.DJS.  (New  York  City):  The  problem  of  esthetics  in 
full-denture  prosthesis  can  better  be  illustrated  by  actual  completed  work 
than  by  the  written  word.  Dr.  Hardy  has  done  well  with  his  paper. 
Nevertheless  I  am  convinced  that  the  practical  application  of  his  art  will 
more  fully  exemplify  his  subject.  The  writings  of  the  great  teachers  of  art 
who  have  attempted  to  describe  the  work  of  the  masters  have  never  been  so 
satisfying  to  me  as  the  art  itself.  In  this  respect,  this  essay  falls  short  of 
satisfying  the  subject,  but  I  know  of  no  other  writings  that  cover  the  matter 
more  fully. 

Dr.  Hardy  stated  that  he  approves  of  reproducing  in  a  denture  the  types  of 
deformity  that  occur  in  the  recent  natural  teeth  of  the  patient.  The  ante¬ 
rior  teeth  in  such  cases  are  foxmd  elongated  in  posture  and  are  erupted  in  tor¬ 
sion.  To  reproduce  these  deformities  appears  to  be  unwise,  in  prosthesis,  for 
the  reason  that  deformity  anywhere  in  the  body  reduces  ability  to  function. 
It  is  my  practice  not  to  reproduce  deformities  of  this  character,  but  rather  to 
modify  them  in  such  a  way  that  the  facial  characteristics  remain,  while  the 
function  is  improved.  Full  dentures  are  made,  in  nearly  all  instances, 
because  the  teeth  have  been  lost  through  disease.  The  position  of  such 
teeth  in  the  mouth  is  indicative  of  the  state  of  their  health.  Disease  is 
never  pleasing  to  the  eye,  and  it  is  not  good  esthetics  to  reproduce  the  pos¬ 
ture  of  body  infirmities.  Rather  would  I  attempt  so  to  modify  the  form  and 
color  of  the  porcelain  substitutes  that  they  would  appeal  to  the  eye  as  hav¬ 
ing  health.  Not  all  mouths  are  endowed  by  nature  with  lines  of  perfection 
as  regards  the  alignment  of  the  teeth,  for  body  symmetry  of  line  and  form  is 
only  occasionally  observed  in  the  natiural  healthy  mouth.  These  departures 
from  the  ideal  may  be  successfully  employed  in  setting  up  porcelain  teeth, 
and  possibly  our  essayist  has  this  thought  in  mind. 

Dr.  Hardy  has  made  a  good  suggestion  regarding  the  replacement  of 
extracted  teeth  in  an  impression,  as  a  first  step  in  denture  work.  His  use  of 
modeling  compound  for  this  piurpose  has  been  superseded,  in  my  practice, 
by  yellow  beeswax,  which  sets  as  does  compoimd;  and  when  chilled  has  the 
necessary  hardness,  and  also  certain  plastic  properties,  that  make  it  much 
easier  to  replace  the  teeth  in  correct  assembly.  I  mention  this  matter  to 
emphasize  in  a  practical  way  a  very  desirable  thought  in,  rather  than  to 
detract  from  the  value  of.  Dr.  Hardy’s  excellent  paper. 

It  has  been  many  years  since  I  ornamented  any  of  my  dentures  with  gold 
to  simulate  a  filling.  Time  was  when  this  practice  was  very  general,  and  I 
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confess  to  having  employed  this  absurdity  in  an  attempt  to  make  my  den¬ 
tures  look  more  like  the  late  lamented  originals.  Only  recently  I  prepared 
cavities  in  the  central  incisors  of  a  contemplated  set  of  teeth,  to  appease  the 
whims  or  notions  of  a  lady  who  insisted  upon  gold  fillings  in  these  teeth. 
Instead  of  inserting  gold,  in  this  instance,  following  the  modem  trend,  I 
employed  instead  the  much  berated  synthetic  porcelain,  telling  my  patient 
that  I  would  later  relieve  her  of  her  new  denture  for  the  purpose  of  inserting 
the  gold,  praying  fervently  all  the  time  that  it  might  not  be  necessary. 
And  it  was  not,  for  when  the  “family”  had  had  the  usual  “pow  wow”  over 
my  esthetic  endeavors,  they  decided  for  their  mother  that  porcelain  was 
“much  more  stylish”  and  that  she  must  take  the  porcelain  instead  of  the 
gold.  It  was  newer. 

I  now  quote  from  the  last  paragraph  of  Dr.  Hardy’s  paper,  as  follows:  “It 
is  the  writer’s  belief  that  dentures  constmcted  without  constant  attention  to 
proper  esthetic  values  even  though  they  function  properly,  are  never  a  source 
of  great  satisfaction  to  the  wearer,  and  do  not  reflect  very  much  credit  on 
the  practitioner  who  made  them.”  His  thought  is  well  said.  But  had  I 
written  the  remark,  I  would  have  stated  also  that  it  is  never  enough  to 
please  one’s  patient  in  full-denture  prosthesis.  For  esthetics  in  this  work  is 
a  matter  that  may  properly  be  brought  before  not  only  the  family  circle  but 
also  the  bridge  club  and  sewing  society,  if  any. 

Edward  Kennedy,  D.D.S.  (New  York  City):  I  do  not  feel  that  I  can  add 
anything  from  a  technical  standpoint.  I  must  compliment  Dr.  Essig  and 
Dr.  Hardy  on  the  way  they  have  handled  this  subject  from  a  practical 
standpoint,  and  have  not  ridden  a  hobby.  I  cannot  altogether  agree  with 
Dr.  Essig,  but  I  have  too  much  respect  for  his  ability  as  a  prosthetician  to 
question  his  technique.  A  great  many  of  the  points  he  has  brought  out 
are  very  well  taken.  Dr.  Hardy  has  called  to  our  attention  something  that 
a  great  many  neglect;  that  is,  the  really  artistic  arrangement  of  the  teeth. 
His  method  of  procedure  is  very  practical.  Dr.  Tench  also  emphasized  the 
fact  that  many  patients  are  referred  to  the  prosthetic  specialist  after  the 
teeth  are  extracted  rather  than  before,  and  he  then  has  neither  records  nor 
any  conception  of  the  patient’s  looks  before  the  teeth  were  extracted.  I 
want  to  suggest  to  all  dentists  that  it  is  quite  a  simple  matter  to  make  rec¬ 
ords  of  the  mouth  before  teeth  are  extracted,  without  taking  full  impressions. 
It  is  only  necessary  to  cut  a  piece  of  pewter  or  air-chamber  metal  into  an 
oval  shape  to  about  cover  the  anterior  teeth,  cover  this  with  modeling  com¬ 
pound,  and  press  it  against  the  labial  surface  of  the  teeth.  Two  of  these 
are  made:  one  for  reproducing  in  plaster;  in  the  other,  the  extracted  teeth 
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are  placed  and  covered  with  plaster.  This  makes  a  permanent  record,  easy 
to  store  away,  and  of  the  greatest  assistance  in  reproducing  the  esthetics. 

On  one  point  I  disagree  with  Dr.  Essig.  I  understood  him  to  say  that  he 
did  not  use  clasps  in  lower  partial-dentures.  I  have  tried  this,  but  it  always 
ended  in  disaster.  I  believe  more  injury  is  done  to  the  adjacent  teeth  by 
this  method  than  if  a  light-wire  clasp,  properly  designed,  such  as  the  Gillett 
clasp,  were  placed  on  the  denture  in  the  first  place. 

E.  J.  Van  den  Berg,  D.D.S.  {Amsterdam,  Holland)'.  I  would  like  very 
much  to  compliment  and  pay  my  respects  to  Dr.  Hardy  on  his  excellent 
presentation.  Dr.  Hardy  showed  us  how  to  make  a  plate  so  that  it  is 
pleasing  in  appearance  and  an  asset  to  the  facial  expression  of  the  patient. 
In  Europe  (especially  in  Holland,  where  the  country  is  so  small  that  you 
have  to  ride  only  two  hours  by  train  to  be  in  another  country)  there  are 
other  things  that  require  consideration,  if  you  want  a  plate  to  give  the 
highest  degree  of  service.  I  refer  especially  to  the  different  languages. 
This  phonetic  point  is  very  important.  In  America  you  have  one  language, 
but  in  Holland  there  are  many — German,  French,  English,  and  several 
others.  It  is  absolutely  necessary,  if  one  is  to  use  anterior  teeth  on  a  plate, 
to  make  the  lingual  surface  like  that  on  the  natural  teeth.  If  you  do  not 
have  the  teeth  and  the  vulcanite,  or  other  material  you  use,  exactly  like 
the  natural  teeth,  so  that  a  close  approximation  is  made,  the  result  will  be 
unsatisfactory.  If  you  have  to  make  a  plate  for  a  singer  or  speaker,  these 
problems  must  be  considered  in  order  to  get  the  best  results  in  enunciation. 
We  must  therefore  consider  the  phonetical  problems  and  the  different  lan¬ 
guages,  and  how  the  point  of  the  tongue  articulates  in  each  language. 

Dr.  Essig:  I  have  often  thought,  in  listening  to  papers,  that  discussion  is  a 
question  of  personal  equation,  of  experience,  of  just  what  each  man  becomes 
accustomed  to  doing  and  how  he  does  it.  I  think  that  any  one  who  has  gone 
far  into  the  subject  of  artificial  dentures  has  entered  it  as  a  specialty.  He 
does  a  great  many  things  that  he  cannot  impart  to  others.  He  does  a  great 
many  things,  and  gets  a  great  many  results,  that  can  only  be  obtained  by 
years  of  constant  concentration  on  that  particular  department  of  prosthesis. 
I  remember  very  distinctly,  to  make  my  meaning  clear,  a  yoimg  English 
woman  who  was  sent  to  me  after  she  had  had  all  her  teeth  removed.  She 
was  quite  a  pretty  girl,  who,  after  an  unfortimate  life,  had  been  reduced  in 
circumstances.  She  was  sent  to  me  by  a  lawyer  who  asked  me  to  do  this 
work  as  an  act  of  charity.  She  had  been  in  this  country  about  two  years. 
The  first  question  I  asked  her,  after  carefully  examining  her  countenance. 
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was:  x“Have  you  a  photograph?”  She  said  she  had.  You  know  just  about 
how  useful  the  ordinary  photograph  is  to  the  prosthetist  in  re-establishing  a 
natural  condition  of  affairs.  However,  I  took  the  case  in  hand  and  saw,  by 
the  general  formation  of  her  mouth,  that  she  must  have  had  overlapping 
centrals,  an  exceedingly  narrow  arch — an  arch  such  as  is  found  in  mouths  of 
thumb-sucking  children  or  children  with  adenoids,  the  high-vaulted  arch. 
At  any  rate,  I  reproduced  the  teeth.  It  was  about  the  time  I  had  finished 
carving  the  Park  teeth.  I  was  able  to  reproduce  the  lingual  surfaces  as  well 
as  the  labial,  and  to  keep  the  rubber  very  thin.  She  expressed  herself  as 
being  very  much  pleased  and  satisfied.  She  was  then  employed  as  a  tutor  or 
governess  to  one  of  my  patients.  The  woman  came  in  and  complimented 
me  on  the  way  I  had  reproduced  the  mouth.  I  thought,  of  course,  that 
anything  would  look  well  after  the  girl  had  been  going  aroimd  with  an  eden¬ 
tulous  mouth.  However,  she  went  home  to  her  family  in  England  and 
stayed  there  about  seven  or  eight  months,  and  came  back  to  me  to  have  some 
changes  made  in  the  denture.  I  said  to  her,  as  I  knew  it  would  be  the  crucial 
test:  “What  did  your  parents  say  of  the  dentures?”  She  replied:  “They 
haven’t  noticed  them  yet.”  That  was  the  greatest  praise  she  could  have 
given  me.  Another  case  referred  to  me  was  a  governess,  who  also  was  put 
in  my  hands  as  a  charity  patient.  I  knew  that  she  came  from  the  north  of 
Ireland.  I  am  rather  familiar  with  the  peculiar  dental  irregularities  that  are 
common  in  certain  districts  in  Ireland.  I  reproduced  her  mouth,  never  hav¬ 
ing  seen  anything  but  her  lower  teeth,  a  few  of  which  remained.  When  she 
came  back  for  adjustment,  she  said:  “My  sister  asked  me  how  you  knew 
what  my  teeth  looked  like.” 

Regarding  the  point  Dr.  Tench  brought  up  about  the  final  adjustment  in 
the  mouth:  I  have  found  that  I  get  greater  comfort,  greater  ease  of  motion, 
greater  equal  balance,  or  a  more  equally  balanced  pair  of  dentures,  or  an 
equally  balanced  partial  denture,  if  I  make  my  final  adjustments  in  the 
mouth.  That  does  not  mean,  however,  that  just  as  good  adjustment  could 
not  be  attained  in  another  way.  Dr.  Tench  does  just  as  good  work  as  I  do, 
but  he  may  do  it  in  different  ways.  My  effort  has  been,  for  a  great  many 
years,  to  teach  the  fundamentals — the  things  we  caimot  be  without,  which 
are  as  important  to  dentistry  as  the  foundation  of  a  house. 

Dr.  Hardy  {in  conclusion) :  I  want  to  thank  Dr.  Collins  for  the  suggestions 
he  has  given  me,  particularly  that  of  taking  the  impression  of  the  natural 
teeth  in  beeswax,  a  simple  thing  that  never  occurred  to  me  before.  I  have 
experienced,  as  he  suggested,  some  diflSculty — in  fact  a  great  deal  of  diflS- 
culty,  sometimes — in  getting  the  natural  teeth  in  just  the  right  position  in 
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the  modeling  compound.  Therefore,  I  want  to  pay  tribute  to  him  for  that 
suggestion,  which  I  shall  proceed  at  once  to  adapt  to  my  uses. 

He  suggested  the  inadvisability  of  imitating  certain  irregularities  that 
would  interfere  with  the  balanced  occlusion.  I  think  I  answered  that  point 
to  some  extent  when  I  illustrated,  on  the  screen,  the  position  of  the  two 
central  incisors  in  the  mouth  of  the  young  man  with  the  lateral  incisors 
in  a  posterior  position.  I  mentioned  then  that,  in  his  natural  teeth,  the  bite 
was  locked,  but  in  the  artificial  teeth,  while  we  took  pains  to  create  a  similar 
impression  as  regards  appearance,  we  also  took  great  pains  not  to  lock  the 
bite  so  as  to  leave  plenty  of  room  for  his  lateral  excursion  and  thus  were  able 
to  give  him  a  finished  denture.  As  Dr.  Collins  stated,  the  facts  of  esthetics 
cannot  be  properly  explained,  but  must  be  seen  to  be  fully  comprehended. 
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I.  INTRODUCTION 

During  the  last  five  years  a  marked  increase  in  the  number  of  cases 
of  Vincent’s  infection  has  been  noted  by  both  dentists  and  physicians. 
It  seems  strange,  as  one  compares  this  infection  with  other  communic¬ 
able  diseases,  that  little  more  is  known  of  its  etiology  than  when  first 
described  by  Plant  in  1894  and  Vincent  in  1896.  Spirochetes,  fusi¬ 
form  bacilli,  and  cocci,  are  always  present  in  smears,  but  this  is  also 
true  of  smears  from  many  normal  mouths  and  from  mouths  showing 
other  pathological  conditions.  The  number  of  species  of  spirochetes, 
and  the  marked  pleomorphism  of  the  fusiform  bacillus  always  asso¬ 
ciated  with  them,  raises  the  question  as  to  what  constitutes  a  positive 
laboratory  diagnosis.  In  other  words,  when  is  a  smear  to  be  consid¬ 
ered  positive  for  Vincent’s  infection  and  when  negative? 

On  the  basis  of  our  present  knowledge  the  diagnosis  of  Vincent’s 
infection  has  not  been  reducible  to  a  routine  laboratory  determination. 
Most  pathogenic  organisms  that  occur  in  routine  work  are  isolated 
and  cultivated  with  relative  ease;  they  represent  definite  morphologi¬ 
cal  types  whose  etiological  relation  to  disease  has  been  repeatedly 
proven.  In  contrast,  there  are  present  in  the  mouth  four  or  more 
species  of  spirochetes,  all  of  which  are  morphologically  difficult  to 
recognize  in  stained  smears.  They  stain  poorly  with  the  ordinary 

*  A  portion  of  this  paper  represents  work  carried  out  by  Mr.  Curley  in  partial  fulfill¬ 
ment  of  the  requirements  for  the  degree  of  Bachelor  of  Science  at  this  College. 
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aniline  dyes,  and  the  spirils  are  greatly  distorted  even  in  smears  care¬ 
fully  stained  by  Giemsa’s  method.  As  Beckwith  (1925)  has  suggested, 
these  mouth  spirochetes  are  best  observed  under  the  darkfield  micro¬ 
scope.  Three  of  the  species.  Treponema  microdentium,  T.  macroden- 
tium,  and  T.  mucosum  are  all  characterized  by  their  regular 
corkscrew-like  appearance  and  motion.  None  of  these  species 
are  more  than  12  microns  in  length.  Treponema  vincenti,  which  is 
probably  identical  with  Spirilla  sputigenum,  is  quite  distinct.  It 
varies  in  size  from  7  to  25  microns,  and  moves  with  an  irregular,  snake¬ 
like  motion.  Tunnicliff  (1923)  considers  Fusiformis  dentium  and  the 
spirochete  {T.  vincenti)  most  commonly  associated  with  Vincent’s  in¬ 
fection  to  be  pleomorphic  forms  of  a  single  species.  Neither  Pratt 
(1927)  nor  Varney  (1927)  agree  with  this  view.  Both  have  success¬ 
fully  cultivated  the  fusiform  bacillus  in  sufficient  numbers  for  sero¬ 
logical  tests.  At  no  time  did  they  find  spirochetes  in  their  cultures. 
Varney  regards  the  fusiform  bacilli  as  a  heterogeneous  group  that  may 
be  subdivided  into  four  subgroups  differing  from  each  other  serologi¬ 
cally  and  culturally. 

In  smears  from  the  mouth  the  fusiform  bacillus  varies  in  morphol¬ 
ogy  from  fine  threadlike  forms  to  thick  crescents.  In  a  study  of  more 
than  two  hundred  direct  smears  from  clinical  cases  of  Vincent’s 
stomatitis,  we  have  been  able  to  recognize  two  of  Varney’s  types: 
the  narrow  filamentous  and  broad  stubby  forms.  In  egg-broth  med¬ 
ium,  covered  with  a  mixture  of  paraffine  and  vaseline,  we  obtained 
almost  100  per  cent  positive  cultures  of  Fusiformis  dentium  associated 
with  the  various  cocci.  The  medium  should  be  boiled,  and  allowed 
to  cool  before  inoculating,  in  order  to  drive  out  all  traces  of  oxygen. 
The  isolation  of  the  oganism  in  pure  culture  is  difficult.  Pure  stock 
cultures  grow  well  upon  ascitic  or  serum  agar  under  anaerobic  condi¬ 
tions.  The  slightest  change  in  the  pH  value  of  the  medium  was  found 
to  affect  the  growth  and  form  of  the  bacillus.  From  the  observed 
results  in  vitro  it  seems  entirely  possible  that  changes  in  the  alka¬ 
linity  or  acidity  of  the  mouth  may  induce  similar  variations  of  marked 
character  in  the  form  of  the  organism  as  found  there. 

Brams  and  Pilot  (1923)  found  fusiform  bacilli  in  82  per  cent  of 
normal  tonsils;  Pratt  (1927)  found  them  without  exception  in  two 
hundred  normal  mouths.  Our  own  findings  show  that  they  are  almost 
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always  present  in  normal  mouths.  Personal  inquiry  has  developed 
the  fact  that  there  is  considerable  difference  of  opinion  among  some 
of  the  leading  bacteriologists  as  to  the  number  and  species  of  organisms 
in  smears  considered  positive  for  Vincent’s  infection.  These  opinions 
varied  from  that  of  the  necessity  of  finding  both  spirochetes  and  fusi¬ 
form  bacilli  in  great  numbers,  to  one  requiring  the  presence  of  only  a 
few  fusiform  bacilli.  A  review  of  the  literature  proved  equally  un¬ 
satisfactory. 

In  studying  smears  from  clinical  cases  of  Vincent’s  stomatitis,  it 
was  soon  found  that  there  was  a  marked  difference  in  the  flora  in 
various  parts  of  the  mouth.  Thus,  smears  taken  from  the  gingival 
margin  of  either  the  upper  or  lower  anterior  teeth  showed  a  predomi¬ 
nance  of  cocci,  short  thick  crescent-shaped  fusiform  bacilli,  and  Tre¬ 
ponema  microdentium  and  T.  macrodentium.  The  larger  irregularly 
waved  Treponema  vincenti  is  rarely  present  in  such  smears.  In  con¬ 
trast,  smears  from  deep  necrotic  pockets  in  the  posterior,  or  between 
the  anterior  teeth,  show  few  cocci,  a  few  large  fusiform  bacilli,  and  a 
great  predominance  of  Treponema  vincenti.  The  other  mouth  spiro¬ 
chetes  are  usually  few  in  number.  This  difference  is  undoubtedly  due 
to  oxygen  supply,  T.  vincenti  being  a  very  strict  anaerobe  that  can 
survive  only  in  the  absence  of  oxygen.  In  one  case  a  smear  taken 
from  a  deep  necrotic  pocket,  on  the  lingual  side  of  the  upper  molar, 
showed  by  direct  count,  in  ten  fields  under  oil  immersion,  370  Trepo¬ 
nema  vincenti,  74  fusiform  bacilli,  and  101  cocci,  the  spirochetes  having 
been  by  far  the  predominating  organisms.  The  following  case  also 
illustrates  this  predominance  of  spirochetes  in  deep  necrotic  pockets: 

J.  F.  presented  at  dental  clinic,  Oct.  26,  1929.  He  was  advised  to  have 
full  set  of  x-rays,  which  showed  upper  right  first  bicuspid  and  lower  left 
second  bicuspid  abcessed;  upper  left  second  bicuspid  dead.  Three  teeth 
were  extracted  10:28:29 — upper  right  first  bicuspid,  upper  left  second 
bicuspid,  lower  left  second  bicuspid.  To  extract  upper  left  second  bicuspid 
it  was  necessary  to  remove  a  bridge,  exposing  inflamed  necrotic  area  upon 
which  bridge  pontic  had  pressed.  This  area  was  not  visible  while  bridge 
was  in  place.  Examination  revealed  pocket,  approximately  one-fourth 
inch  in  depth,  filled  with  gray  necrotic  tissue  and  pus.  Smear  taken  from 
deepest  part  of  pocket  showed  great  numbers  of  large  Treponema  vincenti, 
and  occasional  large  granular  fusiform  bacillus.  No  cocci  were  at  first 
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noticed  in  smear,  but  later  careful  study  revealed  approximately  same  num¬ 
ber  of  cocci  as  fusiform  bacilli.  Anaerobic  cultures  showed  few  colonies  of 
fusiform  bacilli  and  micrococci.  Patient  received  treatment  for  Vincent's. 
Smears  taken  one  week  later  were  negative  for  spirochetes  and  fusiform 
bacilli.  At  this  time,  pocket  was  filling  in  with  granulation  tissue. 

In  our  experience  smears  from  cases  of  only  two  or  three  days' 
duration  also  show  a  predominance  of  Treponema  vincenti,  cocci  and 
fusiform  bacilli  increasing  as  the  case  progresses  and  tissue  sloughs. 
We  have  not  found  T.  vincenti  present  in  smears  from  mouths  having 
no  abnormal  gum  tissue.  It  has  however  frequently  been  found  in 
other  inflammatory  conditions  that  may  represent  chronic-carrier 
stages  of  the  disease.  We  therefore  consider  our  laboratory  diagnosis 
of  Vincent's  infection  positive  only  when  Treponema  vincenti  is  present 
as  the  predominating  organism  in  smears  from  deep  necrotic  pockets. 
Noguchi  (1912)  isolated  Treponema  microdentium^  T.  macrodentium, 
and  T.  mucosum  in  pure  cultures.  None  of  these  three  were  found 
by  him  to  be  pathogenic  when  injected  intratesticularly  into  rabbits. 
In  our  laboratory  we  have  occasionally  obtained  good  cultures  of 
Treponema  microdentium  with  bacteria  in  Hogue's  (1922)  ovimucoid 
medium  and  in  Broeck’s  (1925)  Locke-egg-albumen  medium,  when 
incubated  under  anaerobic  conditions.  Occasionally  we  have  found  a 
few  Treponema  vincenti  in  egg-broth  medium,  at  the  end  of  24-hour 
incubation,  but  apparently  they  are  merely  survivals,  as  none  were 
ever  found  in  second  transplants.  Noguchi  (1928)  stated  that  he  was 
unable  to  obtain  a  growth  of  this  species.  We  have  made  no  attempt 
thus  far  to  isolate  any  of  the  mouth  spirochetes  in  pure  culture. 

The  infectious  nature  of  the  disease  is  recognized  by  all  who  come 
in  contact  with  it.  Smith  (1930)  reported  a  case  of  Vincent's  angina 
and  a  pulmonary  spirochetosis  in  physicians  after  contact  with  cases 
of  V'^incent's  angina.  Several  cases  of  Vincent's  stomatitis  have  de¬ 
veloped  with  us  in  dental  students  who  had  treated  cases  of  the  disease 
in  the  dental  clinic. 

Thus  far  no  one  has  reported  the  production  of  experimental  Vin¬ 
cent’s  stomatitis  in  animals.  Weaver  and  Tunnicliff  (1905),  injecting 
mixed  cultures  containing  fusiform  bacilli  into  the  leg  of  a  guinea  pig, 
produced  small  abscesses.  Later  Tunnicliff  (1911)  isolated  three 
strains  of  fusiform  bacilli  in  pure  culture,  which  she  injected  intra- 
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peritoneally,  intravenously,  and  into  the  mucous  membrane  of  the 
mouth  in  a  number  of  laboratory  animals,  but  with  negative  results. 
The  greatest  number  of  experiments  were  carried  out  by  Edine  (1923), 
who  produced  experimental  gangrene  necrosis  in  forty  guinea  pigs  and 
rabbits.  Duplicate  injections  of  material,  from  cases  of  Vincent’s  in¬ 
fection  containing  spirochetes,  fusiform  bacilli,  and  cocci,  were  made 
into  the  two  hind-quarters  of  guinea  pigs.  One  side  of  each  animal 
was  traumatized  by  bruising  with  a  hemostat,  while  the  other  side  was 
not  injured.  Injections  made  into  the  traumatized  tissue  abscessed, 
while  those  in  normal  tissue  gave  negative  results  or  produced  only 
small  abscesses.  Smith  has  also  produced  infections  by  injecting 
rabbits  intratracheally  with  sputum  from  a  case  of  pulmonary  spiro¬ 
chetosis  containing  spirochetes  and  fusiform  bacilli. 

II.  EXPERIMENTS 

In  our  own  attempts  to  produce  experimental  Vincent’s  stomatitis, 
kittens  were  placed  on  a  diet  composed  of  oat-meal  mush,  condensed 
milk,  white  bread,  and  water.  This  diet  was  planned  to  cause  experi¬ 
mental  scurvy,  thus  lowering  the  tone  of  the  gum  tissue.  Either 
cultures  or  mixtures  of  organisms  from  untreated  cases  of  Vincent’s 
infection  were  used.  In  some  cases  the  organisms  were  merely  rubbed 
on  the  uninjured  gum  tissue.  In  other  experiments  the  gums  were 
scarified  with  sand-paper  discs.  In  our  later  work  the  gingiva  were 
separated  from  the  necks  of  the  teeth  by  inserting  a  small  Wedelstaedt 
chisel,  which  was  drawn  back  and  forth  several  times,  making  a  pocket 
several  millimeters  deep.  In  two  animals  experimental  pockets  were 
made  in  the  interproximal  space  between  the  upper  left  canine  and 
premolar,  to  a  depth  of  6-7  mm.  by  means  of  a  large  round  bur  in  a 
dental  engine.  Inoculations,  from  an  acute  case  of  Vincent’s  stoma¬ 
titis,  were  made  directly  into  the  pockets.  In  one  animal  the  pocket 
was  left  uncovered;  in  the  other,  the  inoculated  pocket  was  partially 
covered  with  a  crown  having  a  large  gingival  overhang.  A  crown 
constructed  with  a  saw-tooth  edge  and  gingival  overhang  was  placed 
on  the  upper  left  canine  of  a  third  animal.  A  week  later  organisms 
from  an  acute  case  of  Vincent’s  stomatitis  were  inoculated  into  the 
inflamed  and  lacerated  gingival  tissue.  Before  inoculation,  the  mouths 
of  all  kittens  were  examined  for  spirochetes  or  fusiform  bacilli.  None 
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were  found  in  any  of  the  animals.  A  filamentous,  branching,  gram¬ 
positive  organism,  undoubtedly  Actinomyces,  was  the  predominating 
form  in  all  the  smears.  The  data  of  the  experiments  are  shown  in  the 
accompanying  table,  where  it  may  be  seen  that  only  the  inoculation 

TABLE  1 


Inoculations  for  the  production  of  experimental  Vincent's  stomatitis  in  kittehs 


EXFEU- 

MEKT 

KUICBER 

SITE  OF  INOCULATION 

MATERIAL  INOCULATED 

1  RESULT  or  EXAMINATION  BY 
DIRECT  SMEAR  EVERY  SECOND 
DAY  FOR  8  DAYS 

1 

Surface  of  gingiva 

Pure  culture  of  Fusifor- 
mis  dentium 

Negative 

2 

Scratched  surface  of 
gingiva 

Pure  culture  of  Fusifor- 
mis  dentium 

Negative 

3 

Scratched  surface  of 
gingiva 

Mixed  culture  of  Fusifor- 
n:is  and  cocci 

Negative 

4 

Injection  into  gingiva 
with  small  Luer 
syringe 

Organisms  in  Martin’s 
broth  from  acute  case 
of  Vincent’s  stomatitis 

Negative 

5 

Surface  of  gingiva 

Organisms  direct  from 
acute  case  of  Vincent’s 
stomatitis 

Negative 

6 

Scratched  surface  of 
gingiva 

Organisms  direct  from 
acute  case  of  Vincent’s 
stomatitis 

Negative 

7 

Pocket  at  neck  of 
tooth 

Organisms  direct  from 
acute  case  of  Vincent’s 
stomatitis 

Negative 

8 

Deep  pocket  in  bone 

Organisms  direct  from 

First  smear  positive  for 

between  canine  and 

acute  case  of  Vincent’s 

spirochetes.  Remain- 

premolar  teeth 

stomatitis 

ing  smears  negative 

9 

Gingival  tissue  beneath 
overhanging  crown 

Organisms  direct  from 
acute  case  of  Vincent’s 
stomatitis 

Negative 

10 

Lacerated  tissue  be¬ 
neath  crown 

Organisms  direct  from 
acute  case  of  Vincent’s 
stomatitis 

Negative 

made  into  the  deep  pocket  (Exp.  8)  gave  the  slightest  indication  of  a 
persistence  of  Vincent’s  organisms.  The  gums  were  always  pink  and 
healthy  in  all  the  kittens.  Scratched  or  lacerated  surfaces  healed 
quickly. 

It  is  quite  possible,  of  course,  that  cats  have  a  species  immunity  to 
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the  organisms  productive  of  Vincent’s  infection,  thus  accounting  for 
the  fact  that  although  microorganisms  from  acute  human  cases  were 
brought  directly  into  contact  with  lacerated  oral  tissues,  no  infections 
resulted. 


III.  SUMMARY 

1.  In  Vincent’s  infection,  and  other  pathological  conditions  of  the 
mouth,  direct  smears  contained  several  species  of  spirochetes,  fusiform 
bacilli,  and  cocci. 

2.  The  relative  numbers  of  each  of  these  organisms  varied  in  smears 
from  different  parts  of  the  mouth.  Along  the  gingiva  and  in  chronic 
cases  of  Vincent’s  infection,  cocci,  and  thick  crescent-shaped  fusiform 
bacilli  predominated.  In  acute  Vincent’s  infection,  and  in  deep 
necrotic  pockets,  the  predominating  organism  was  Treponema  vincenti. 

3.  We  consider  our  laboratory  diagnosis  of  Vincent’s  infection  posi¬ 
tive  only  when  Treponema  vincenti  is  found  as  the  predominating 
organism. 

4.  Attempts  to  produce  experimental  Vincent’s  stomatitis  in  kittens 
were  unsuccessful,  possibly  because  of  a  species  immunity  to  the  or¬ 
ganisms  productive  of  this  disease. 
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A  TEAR  IN  THE  CEMENTUM 

MYRON  S.  AISENBERG,  D.D.S. 

Department  of  Oral  Pathology,  Baltimore  College  of  Dental  Surgery,  University  of  Maryland, 

Baltimore,  Md. 

Two  years  ago,  Figg‘  reported  a  case  of  tear  in  the  cementum,  and 
submitted  it  as  evidence  that  the  connection  between  the  dentine  and 


Fiu.  1  Fig.  2 

Fig.  1.  Cross  Section  of  a  Portion  of  the  Root  of  a  Human  Upper  Lateral 
Incisor  Tooth  upon  which  Resection  had  been  Performed 
A,  cut  surface  of  the  root.  B,  fibres  of  peridental  membrane  blending  with  granulo¬ 
matous  tissue.  C,  old  cementum.  TC,  torn  cementum,  with  normal  peridental  tissue 
occupying  space  caused  by  tear.  E,  torn  cementum  attached  to  old  cementum. 

Fig.  2.  Enlargement  of  a  Part  of  Fig.  1 
.1,  cut  surface  of  root.  C,  old  cementum.  PC,  torn  cementum.  P,  peridental  tissue 
occupying  space  caused  by  tear.  E,  torn  cementum  attached  to  old  cementum. 

cementum  is  stronger  than  that  between  the  lamellae  of  the  cementum 
itself.  The  case  reported  below  is  interesting  in  that  it  is  from  human 

'  Figg:  Journal  of  Dental  Research,  1928,  viii,  p.  623. 
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material,  with  a  known  history  of  trauma,  and  one  end  of  the  tear  is 
still  in  connection  with  the  old  cementum.  I'his  specimen  was  found 
during  an  examination  of  sections  of  a  tooth  upon  which  resection  had 
been  performed. 

In  jig.  /,  A  represents  the  cut  surface  of  the  root.  At  B,  the  fibres 
of  the  peridental  membrane  blend  with  the  granulomatous  tissue  that 
covered  the  resected  root.  At  C  old  cementum  is  visible;  at  TC  may 
be  seen  torn  cementum,  with  normal  peridental  tissue  occupying  the 
space  caused  by  the  tear;  at  E  torn  cementum  remained  attached  to 


Fig.  3.  Enlargesient  of  a  Part  of  Fig.  2 
C,  old  cementum.  TC,  torn  cementum.  P,  peridental  tissue  occupying  space  caused 
by  tear. 

old  cementum.  In  jig.  2,  A  represents  the  cut  surface  of  the  root;  C, 
old  cementum;  TC,  torn  cementum;  P,  peridental  tissue  occupying  the 
space  caused  by  the  tear;  E,  torn  cementum  attached  to  old  cementum. 
In  jig.  3,  at  C  may  be  seen  old  cementum;  at  TC,  torn  cementum; 
at  P,  peridental  tissue  occupying  the  space  caused  by  the  tear. 

In  this  case  it  is  evident  that  the  cementum  was  torn  while  the 
resection  was  being  performed.  In  view  of  the  fact  that  the  splinter 
was  partially  detached  from  the  cementum,  we  conclude,  as  does  Figg 
for  his  case,  that  the  connection  between  cementum  and  dentine  is 
stronger  than  that  of  the  lamellae  of  cementum  itself. 
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I.  INTRODUCTION* 

Clinical  literature  abounds  with  references  to  variations  in  the  denti¬ 
tion  and  to  dental  anomalies  as  the  result  of  pituitary  changes. 
Among  such  references  are  those  of  Kaplan  (95),  Howard  (86),  Graves 
(68),  Kranz  (101),  Petzel  (136),  Ward  (192),  Cedercreutz  (23),  Engle- 
bach  and  Tierney  (44),  Stener  (171),  and  others,  all  of  them  accepting 
in  varying  degrees  the  hypothesis  that  such  a  direct  connection  exists. 
In  many  cases  this  has  been  reported  as  sufficiently  clear-cut  to  be 
pathognomonic  of  pituitary  dyscrasias.  A  diligent  search  of  the 
literature  fails  to  reveal  experimental  studies  of  a  careful  nature 
pointing  in  this  direction,  although  such  a  relationship  has  been  experi¬ 
mentally  demonstrated  as  existing  between  the  parathyroids  and  the 
dentition.  Among  these  studies  in  particular  are  those  of  Erdheim 
(45,46),Gies(63,64,65),  Toyofuku  (186),  Hammett (71),  and  Toverud 

‘  Presented  to  the  Graduate  School  of  the  University  of  Pennsylvania  in  partial  ful¬ 
fillment  of  the  requirements  for  the  Degree  of  Ph.D.  in  Medical  Science,  June,  1930. 

*  The  earlier  portions  of  the  experimental  work  involved  here  were  done  in  the  labora¬ 
tories  of  the  Department  of  Anatomy  of  the  University  of  Pennsylvania.  The  director 
of  this  department.  Dr.  Eliot  R.  Clark,  was  Chairman  of  the  Conunittee  to  which  this 
thesis  was  presented. 


601 


602 


WILLIAM  G.  DOWNS,  JR. 


(185),  in  all  of  which  adequate  evidence  is  presented  that  the  tex¬ 
ture,  tensile  strength,  and  the  tissues  surrounding  the  teeth  respond  to 
parathyroid  change.  In  addition  to  these,  many  studies  including 
those  of  Blum  and  Mellion  (18),  Cohen  and  Mendel  (26),  Hojer  and 
Westin  (79),  Westin  (196,  197),  Howe  (84,  85),  Jackson  (88,  89), 
Jones  and  Simonton  (93),  Karshan  (96),  Marshall  (112,  113),  McCol¬ 
lum,  Sunmonds,  Kinney  and  Grieves  (109),  Mellanby  (117,  118, 119), 
Meyer  and  McCormick  (121, 122),  Robb,  Medes,  McClendon,  Graham, 
and  Murphy  (148),  Erma  Smith  (160),  Wolbach  and  Howe  (201-204), 
Zilva  and  Wells  (205),  and  Toverud  (186),  to  name  only  a  few  of  a  very 
considerable  number,  have  been  made  upon  the  effects  of  diet  on  the 
development  and  later  pathology  of  the  teeth  and  investing  structures. 
Further  than  this  many  studies  have  been  made  upon  the  relationship 
of  the  growth  hormones  of  the  anterior  lobe  to  metabolism.  By 
consolidating  the  results  of  these  various  types  of  studies  it  becomes 
rather  apparent  that  the  hypophysis  directly  affects  metabolism,  and 
that  metabolic  changes  are  very  apt  to  be  reflected  in  the  dentition.® 
My  own  earlier  studies  (35-38)  gave  sufficient  reason  for  believing  that 
there  might  be  a  connection  between  hjqwphysis  and  dentition,  al¬ 
though  not  exercised  in  the  direction  of  specific  anomalies.  Having 
in  mind  all  of  this  background,  pointing  to  the  possibility  of  effects  of 
the  growth  hormone  in  the  anterior  lobe  on  the  development  and 
pathology  of  the  teeth  and  investing  structures,  the  present  study  was 
begun. 

In  the  experiments  basic  and  preliminary  to  those  herein  described,  a 
wide  variety  of  methods  was  attempted  and  the  results  analyzed. 
Both  homeo-  and  heterotransplants  were  utilized  with  about  equal 
results,  but  were  discarded  because  of  the  growing  evidence,  as  pre¬ 
sented  by  P.  E.  Smith,  Engle  (165,  167),  Evans  and  Simpson  (54), 
and  others,  that  the  anterior  lobe  elaborates  at  least  two  and  possibly 
more  hormones,  only  one  of  which  apparently  has  a  very  direct  bear¬ 
ing  on  the  problem  of  growth.  Various  extracts  containing  the  growth 
hormone  were  tried,  but  were  discarded  in  favor  of  that  described  by 
Evans  in  his  Harvey  Lecture  (47),  and  later  (53,  54)  somewhat  modi- 

*  Studies  in  the  direction  of  an  effect  of  the  hypophysis  on  “basal  metabolism”  have 
been  largely  negative.  It  is  not  felt,  however,  that  O  and  COi  exchange  necessarily  con¬ 
stitute  an  indication  of  the  fundamentaljmetabolism  of  the  organism. 
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fied  by  him  and  his  associates.  This  extract  gave  the  most  consis¬ 
tently  good  results  and,  after  an  optimum  dosage  was  obtained, 
seemed  to  have  the  fewest  complicating  features.  Ablations  and 
hypophysectomies  were  done  on  rats,  mice  and  dogs,  but  were 
abandoned  because  of  the  very  numerous  complications  involved — 
excepting  those  on  dogs,  in  which  the  transbuccal  complete  hypophy- 
sectomy,  as  described  by  McLean  (110)  and  somewhat  modified  to 
apply  to  younger  and  smaller  animals,  while  attended  by  numerous 
difficulties,  was  found  to  be  quite  satisfactory  and  was  utilized  for  the 
dog  experiments. 

The  data  in  the  ensuing  study,  upon  which  the  curves  for  both  normal 
and  hypophysis-stimulated  growth  in  mice  are  based,  relate  to  con¬ 
trolled  injection  experiments  begun  in  the  fall  of  1927.  Since  that 
time  thirty-eight  experiments  have  been  conducted  on  animals  from 
this  stock  at  different  seasonal  periods  and  under  somewhat  varied 
environmental  conditions,  utilizing  a  total  of  nearly  four  thousand 
animals,  over  one  half  of  which  were  treated  in  various  ways  by 
pituitary  medication.  The  normal  growth-curves  for  this  stock,  under 
a  wide  variety  of  conditions  of  handling,  show  remarkably  little  varia¬ 
tion;  and  the  later  injection-stimulated  curves,  where  a  similar  dosage 
(the  optimum  one)  was  utilized,  likewise  show  little  variation.  Thus 
while  quite  numerous  earlier  experiments  have  laid  the  ground-work  for 
and  pointed  the  direction  to  the  present  enquiry,  these  consist  of  two 
complete  series  of  studies:  one,  controlled  injection  experiments  on 
mice;  the  other,  hypophysectomy  and  injection  experiments  upon 
dogs.  It  was  considered  wise  to  utilize  the  two  types  of  animals 
because  of  the  fact  that  the  one,  mouse,  permitted  studies  upon  large 
numbers  of  animals  throughout  their  entire  lifetimes,  as  well  as  upon  a 
continuously  growing  dentition  and  the  cell  changes  and  the  chemical 
reactions  at  different  periods;  while  the  other,  dog,  permitted  the  sim¬ 
ulation  of  both  hypo-  and  hyper-secretions,  and  cell  studies  of  larger 
structures  and  on  a  form  having  both  deciduous  and  permanent  den¬ 
titions  not  too  far  removed  from  the  human  type.  For  purposes  of 
clarity,  references  to  and  comparisons  with  the  literature  have  not  been 
used  in  the  parts  of  the  paper  (II  and  III)  dealing  with  the  experi¬ 
mental  work  proper,  but  have  been  reserved  for  a  separate  section  (IV'). 

It  is  a  pleasure  to  acknowledge  my  very  great  indebtedness  to  a 
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number  of  persons  who  have  in  large  part  made  this  work  possible, 
particularly  to  Miss  Katherine  Cary  and  Miss  Lucille  Reed  for  assist¬ 
ance  in  the  chemical  analyses; Miss  Anna  E.  Wilson  and  Miss  Angelina 
Collins  for  secretarial  assistance,  and  Drs.  J.  P,  Peters,  Raymond  G. 
Hussey,  H.  S.  Burr,  Daniel  C.  Darrow,  and  Sophie  B.  de  Aberle  for 
aid  in  interpreting  findings;  Drs.  E.  M.  K.  Ceiling,  E.  A.  Sharp  and 
C.  C.  Little,  for  assistance  in  obtaining  materials;  and  Dr.  W.  S.  Ger¬ 
man  for  assistance  and  guidance  in  the  surgical  technic  involved;  as  well 
as  the  members  of  my  graduate  committee,  whose  courtesy  and  for¬ 
bearance  is  truly  unforgettable.  To  many  others,  to  whom  I  am 
directly  and  indirectly  indebted,  I  can  only  express  my  thanks  in  a 
general  way,  the  list  being  too  great  to  enumerate  individually. , 

II.  STUDIES  ON  MICE 

The  animals  used  in  the  following  series  of  experiments  were  from 
the  stock  of  “dilute  browns,”  in  Dr.  C.  C.  Little’s  colony  for  the 
Department  of  Mammalian  Genetics  of  the  University  of  Michigan,  at 
Ann  Arbor.  Since  having  been  taken  from  that  colony  they  were  very 
closely  inbred — for  the  most  part,  brother-to-sister  matings.  For 
these  studies,  the  animals  were  separated  into  male  and  female  groups, 
in  order  to  avoid  the  variations  due  to  breeding.  When  used  in  the 
tests,  those  of  given  litters  were  distributed  as  nearly  as  possible  equally 
into  the  different  groups.  For  this  particular  study,  192  animals  were 
used — 96  males,  96  females.  All  were  twenty-one  days  old  at  the 
beginning  of  the  experiment.  It  may  be  readily  seen  that,  in  order  to 
obtain  such  a  number,  it  had  been  necessary  to  plan  a  considerable 
time  ahead,  and  mate  a  large  number  of  animals  at  the  same  time  in 
order  to  have  offspring  of  the  correct  age  and  number. 

The  groups  of  96  of  each  sex  were  divided  into  sub-groups  of  48. 
One  of  these  sub-groups  in  each  case  was  to  be  treated,  the  other 
utilized  as  untreated  control  animals.  Previous  studies  had  demon¬ 
strated  that  there  was  no  advantage  in  injecting  the  control  animals, 
either  with  some  other  type  of  extract,  such  as  that  prepared  from 
liver,  or  with  normal  saline.  Using  the  controls  as  purely  untreated 
animals  simplified  the  procedure.  At  the  initiation  of  the  studies, 
each  treated  animal  received  0.05  cc.  of  the  alkaline  growth  extract  of 
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the  anterior  lobe  twice  daily  at  equal  intervals.^  Otherwise  all  of  these 
animals  were  handled  in  a  similar  manner;  their  diet  was  uniform,  and 
the  cleaning  and  changing  of  cages,  and  the  other  environmental  condi¬ 
tions,  were  made  as  nearly  identical  as  possible.  When  the  animals 
had  reached  the  age  of  six  weeks,  the  dosage  was  increased  to  0.1  cc. 


Fig.  1.  Graph  Showing  Growth  Curves  of  Treated  and  Control  Mice 
A — Normal,  untreated  control  animals.  — Same;  data  computed  on  a  fat-free  basis 

at  all  levels.  B — ^Alkab'ne-injected  animals.  •  5’ — Same;  data  computed  on  a  fat-free 
basis,  after  the  method  of  Moulton. 

twice  daily,  as  earlier  experiments  had  indicated  that  this  was  the 
optimum  dosage.  At  the  beginning  of  the  experiments,  two  animals 
from  each  of  the  four  sub-groups  were  killed  and  analyzed  chemically. 
For  four  successive  weeks  this  was  done  at  weekly  intervals,  and  then 
the  interval  was  increased  to  two  weeks.  When  animals  were  killed  for 

*  This  extract  was  prepared  by  Dr.  E.  M.  K.  Geiling  of  the  Department  of  Pharma¬ 
cology,  Johns  Hopkins  Medical  School,  according  to  the  formula  outlined  by  H.  M. 
Evans  in  his  Harvey  Lecture  of  1923-1924,  except  that  the  pH  was  maintained  at  probably 
a  slightly  higher  level  than  that  of  Dr.  Evans’  original  extract.  Our  studies  had  indicated 
the  desirability  of  this  change. 


analysis,  all  in  the  various  sub-groups  were  weighed  carefully  and  an 
average  obtained  for  each  sub-group,  upon  which  is  based  the  stimu¬ 
lated -growth  curve  shown  in  fig.  1.  The  associated  normal-growth 
curve  was  obtained  from  average  data  for  different  periods  and  envir¬ 
onmental  conditions  in  a  large  number  of  studies,  but  it  agrees  so 
closely  with  the  normal-growth  curve  for  the  series  of  control  animals 
in  this  group  of  studies  that  they  may  be  accepted  as  identical. 


Fig.  2.  Top:  Untreated  Control  Female  Mouse;  Twelve  Weeks  of  Ace.  Bottom: 
Litter-mate  Female;  Received  Injections  of  the  Alkaline 
Pituitary  Extract  Twice  Daily 


Chemical  studies 

As  the  animals  were  killed,  those  of  a  similar  type  of  treatment  and 
handling  were  frozen  with  “dry  ice”  until  quite  hard,  and  then  ground 
separately  in  a  food  chopper  with  the  finest  cutter  in  place.  This 
material  was  thoroughly  mixed  and  ground  again,  and  the  process 
repeated  six  times  until  it  was  believed  that  the  mass  was  thoroughly 
homogeneous.  These  thoroughly  mixed  masses  of  fresh  whole-mouse 
tissue  were  then  utilized  for  the  chemical  analyses.  Approximately 
5  gm.  of  each  mass  were  taken  for  a  determination  of  total  nitrogen — 
Kjeldahl’s  were  run  on  each  in  duplicate.  Approximately  the  same 
amount  was  used  for  a  determination  of  total  fat  content  as  indicated 
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below.  The  remainder®  was  dehydrated  in  an  electric  incubator  at 
1 10®C.  for  eight  days  and  the  loss  of  weight  computed  as  water.  This 
dried  tissue  was  ashed  in  an  electric  muffle  for  twelve  hours  at  a  tem¬ 
perature  of  about  1400®F.,  and  the  percentage  content  of  ash  com¬ 
puted.  The  fat  analyses  were  made  by  the  method  of  Hertwig, 
Jamieson,  Baughman,  and  Bailey  (78),  which  is  a  modification  of  the 
Kerr-Sorber  method.  About  5  gm.  of  the  material  were  put  into  a 


Fig.  3.  Graph  of  Water  and  Fat  Content  of  Fresh  Whole-Mouse  Tissues  at 

ALL  Age  Levels 

A — Water  content  of  tissues  of  control  animals  — Fat  content  of  same  tissues. 
B — Water  content  of  tissues  of  injected  mice.  B' — Fat  content  of  same  tissues. 

250  cc.  Erlenmeyer  flask,  to  which  was  added  60  cc.  of  alcohol  and  6  cc. 
of  KOH  solution  (100  gm.  of  KOH  in  100  gm.  of  distilled  water).  A 
funnel  was  placed  in  the  neck  of  the  flask  and  the  contents  boiled 
gently  on  a  steam  bath  for  twenty  minutes,  or  until  saponification  was 
complete.  This  mass  after  cooling  was  acidified  with  concentrated 
HCl  and  poured  quantitatively  into  a  separatory  funnel.  The  fatty 
acids  were  shaken  out  with  ether,  using  three  successive  portions  of  not 
less  than  100  cc.  each.  The  HCl  in  the  ether  solution  was  washed  out 

*  Micro-chemical  determinations  of  calcium  and  potassium,  in  the  tissues  of  the  last 
two  series  of  animals,  were  made  to  ascertain  whether  the  balance  between  these  two  had 
perhaps  been  altered.  Such  was  not  found  to  be  the  case. 
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with  distilled  water.  The  ether  solution  was  considered  free  from  HCl 
when  the  wash-water  no  longer  showed  a  pink  tint  with  methyl-orange. 
The  ether  solution  of  fatty  acids  was  dehydrated  over  anhydrous 
sodium  sulphate,  centrifuged  free  from  the  salt,  the  ether  evaporated, 
and  the  residue  dried  to  a  constant  weight  of  SO^C. 

This  typ>e  of  handling  and  computation  was  continued  over  a  total 
period  of  sixteen  weeks.  The  accompanying  graphs  (figs.  3  and  4) 
were  prepared  from  the  data  so  obtained.  In  the  chemical  analysis 
it  was  found  that  the  tissues  of  the  pair  of  animals  from  each  sub-group, 
handled  separately  throughout  as  stated  above,  were  so  nearly  the 


Fig.  4.  Graph  Showing  Total  .\sh  and  Total  Nitrogen  Contents  of  Fresh  Whole- 
mouse  Tissues  at  all  Age  Levels 

A — Total  ash  content  of  fresh  whole-mouse  tissue  obtained  from  untreated  control 
animals.  A* — Total  nitrogen  content  of  tissues  of  same  animals.  B — Total  ash  contents 
of  tissue  from  alkaline-in jected  animals.  — Total  nitrogen  content  of  same  tissues. 

same,  irrespective  of  sex,  that  the  data  were  grouped  simply  into  experi¬ 
mental  and  control  series.  In  addition  to  the  chemical  studies  outlined 
above,  and  at  irregular  periods  extending  over  the  entire  experiment, 
animals  representative  of  each  experimental  group  were  killed  and 
autopsied,  and  sections  made  of  the  more  important  visceral  organs 
and  of  the  maxillae  and  teeth. 

Findings.  The  accompanying  graphs  (figs.  3  and  4)  show  that  the 
animals  receiving  the  alkaline  anterior-pituitary  extract  grew  at  a 
markedly  more  rapid  rate,  and  to  a  considerably  larger  size,  than  the 
untreated  control  animals  (figs.  1  and  2).  This  difference  apparently 
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had  no  relationship  to  the  sex  of  the  animals,  although  with  increasing 
age  each  sub-group  gradually  lost  in  water-content,  which  remained 
considerably  higher  at  all  levels  in  the  alkaline-injected  animals  than  in 
the  uninjected  controls  at  the  same  levels  (Jig.  3).  The  injected  ani¬ 
mals  did  not  take  up  or  show  nearly  as  high  a  proportion  of  fat  as  the 
uninjected  controls.  Each  type  of  animal,  with  advancing  age, 
showed  a  tendency  to  increase  gradually  the  total  mineral  content  of  the 
tissues.  This  was,  however,  considerably  more  evident  in  the  injected 
animals  than  in  the  controls  (Jig.  4). 

Moulton  (127)  has  shown  that  in  order  to  compare  data  such  as 
these  it  is  necessary  to  make  the  computations  on  a  fat-free  basis.  For 
that  reason  the  data  were  computed  on  this  basis  as  well  a*”  on  that  of 
the  whole-tissue.  While  this  method  naturally  varied  the  percentages 
shown,  the  relationship  between  the  contents  of  injected  and  control 
animals  was  not  materially  altered.  As  animals  of  each  typ)e  aged, 
the  total  nitrogen  in  the  tissue  tended  to  increase.  While  this  was 
apparently  more  true  of  the  alkaline-injected  animals  than  of  the 
controls,  the  very  slight  difference  was  considered  as  being  well  within 
the  margin  of  error  for  such  computations. 

Inasmuch  as  various  methods  of  preparation  of  the  growth-hormone 
extracts  have  been  used  by  different  workers,  several  of  these  were  tried 
as  a  check.  Thirty-four  animals  of  an  average  weight  of  12  gm.  were 
divided  into  four  nearly  equal  groups,  and  the  sexes  kept  segregated. 
The  animals  in  one  group  received  injections  of  Evans  alkaline  extract 
as  prepared  for  me  by  Dr.  Ceiling;  one,  the  Teel  “globulin”  fraction, 
also  prepared  in  Dr.  Ceiling’s  laboratory;  and  one  the  Parke-Davis 
product — 0.1  cc.  twice  daily  in  each  case.  Each  product  resulted  in  a 
stimulation  of  growth,  which  was  most  for  the  Teel  “globulin”  frac¬ 
tion,  and  least  for  the  Evans  extract  prepared  by  Dr.  Ceiling.  There 
was  a  notable  difference  between  the  effects  of  the  “globulin”  fraction 
and  the  other  two,  but  much  less  difference  between  the  effects  of  the 
Evans  extracts  as  prepared  by  Parke-Davis  and  by  Dr.  Ceiling. 

An  effort  was  made  to  apply  the  method  of  Marshall  by  injecting 
trypan  blue  or  naphthalene  brilliant  blue,  or  one  of  the  alizarin  dyes,  to 
obtain  definite  lines  of  deposition  of  calcium  in  the  teeth  and  thus 
show  the  rate  of  growth.  However,  the  outcome  was  not  satisfactory, 
and  no  conclusions  may  be  drawn  from  this  portion  of  the  study. 
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But  the  method  of  marking  the  constantly  growing  incisors  with  a  fine 
thin  disk  on  a  dental  mount,  and  marking  again  at  regular  intervals, 
thus  recording  differences  in  rate  of  growth  in  these  teeth,  was  fairly 
satisfactory.  By  this  method  it  was  found  that  the  incisor  teeth  of 
injected  animals  showed  a  more  rapid  growth  than  those  in  control 
animals.  In  this  series  it  was  determined  that  the  average  rate  of 

TABLE  1 


Data  shounng  the  growth  rates  of  mouse  incisors;  expressed  in  millimeters 


ANIMALS* 

1st  week 

2nd  week 

3bo  week 

4th  week 

AVERAGES 

Injected  group 
47 

n 

1.2 

1.4 

H 

n 

51 

1.4 

1.4 

52 

1.3 

1.3 

1.3 

54 

1.3 

1.2 

1.3 

1.3 

61 

1.4 

1.4 

1.4 

1.4 

IBH 

63 

1.3 

1.3 

1.4 

1.3 

92 

1.3 

1.2 

1.3 

1.2 

93 

1.4 

1.3 

1.4 

1.4 

■9 

General  average,  1 .328 


Control  group 
101 

1.1 

1.1 

1.0 

1.1 

1.075 

103 

1.0 

1.0 

1.0 

0.9 

0.975 

107 

■  1.2 

1.1 

1.1 

1.1 

1.125 

116 

1.1 

1.0 

1.0 

1.0 

122 

1.0 

1.0 

1.0 

1.0 

123 

0.9 

0.9 

BB 

1.0 

0.975 

133 

0.9 

1.0 

0.9 

0.9 

134 

1.0 

0.9 

0.9 

0.95 

General  average,  1.000 


*  Figures  in  the  first  column  represent  the  identification  numbers  of  the  animals. 


growth  of  the  incisors  was  about  1 .0  mm.  per  week  in  normal  untreated 
animals.  Of  thirty-eight  injected  animals,  each  showed  a  greater  rate, 
the  average  being  1 .3  mm.  per  week.  T able  1  gives  the  actual  measure¬ 
ments  of  one  group  of  injected  animals  and  one  group  of  controls  stud¬ 
ied  in  this  way  for  a  period  of  four  weeks,  the  data  being  typical  of  the 
growth  rate  throughout. 
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Microscopic  Studies 

The  most  marked  cell  difference  in  the  two  types  of  animals  was 
noted  in  the  livers  and  internal  female  genitalia.  Somewhat  less 
marked,  but  quite  evident,  were  changes  in  the  lymphogenic  tissues. 


Fig.  5.  Whole  Organs  from  Treated  and  Control  Litter-mate  Mice,  Ten 
Weeks  of  Age 

Vertical  rows,  left  to  right.  First  row:  downward — skull,  internal  female  genitalia, 
liver,  kidney,  of  injected  female.  Second  row:  same  organs  of  untreated  control 
litter-mate  female.  Third  row:  skull,  liver,  kidney,  of  injected  male.  Fourth  row: 
same  organs  of  untreated  control  litter-mate  male.  (Male  genitalia  show  no  distinc¬ 
tive  difference.) 
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Less  striking,  but  evident,  were  changes  in  the  kidneys.  Other  varia¬ 
tions  were  too  slight  to  require  attention.  A  very  marked  splanch- 
nomegaly,  in  all  of  the  injected  animals,  w'as  most  noticeable  in  the 
liver  and  internal  female  genitalia;  less  so  in  the  kidney.  In  the  liver, 
there  w^as  a  very  great  increase  in  the  size  of  the  cell  nuclei  in  the  in¬ 
jected  animals;  a  slight  increase  in  the  total  size  of  the  cells;  marked 
destruction  of  the  cells  around  the  central  vein,  which  extended  half- 


Fig.  6.  Photokiceograph  of  Liver  of  Untreated  Control  Female,  Showing  Com¬ 
pact  Nuclei  and  General  Compact  Arrangement  of  Hepatic  Cells  (X  160) 


way  or  more  through  the  lobules,  in  many  cases  amounting  to  com¬ 
plete  destruction  and  necrosis  of  the  cells;  some  increase  in  the  lymph¬ 
ocytes  in  these  regions;  and  possibly  a  slight  tendency  to  increase  in 
interstitial  connective  tissue;  the  blood  vessels,  in  particular  the  cen¬ 
tral  veins,  were  considerably  enlarged  and  thin-walled  {figs.  6  and  7). 

Findings.  In  the  uterus,  tubes,  and  ovaries,  besides  increase  in 
gross  size  {fig.  5),  there  was  no  apparent  difference  in  the  stage  of 
development  of  the  ovarian  follicles;  a  possible  slight  advancement  in 
the  stage  of  the  endometrium  and  endometrial  glands;  a  thickening  and 
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increase  in  quantity  of  the  myometrium  and  walls  of  the  tubes  (the 
most  marked  change) ;  and  a  possible  increase  in  the  epithelial  lining 
of  the  uterus,  and  particularly  of  the  vagina.  In  the  kidneys  most  of 
the  changes  were  in  the  region  of  the  convoluted  tubules,  where  there 
was  much  cloudy  swelling  in  the  tubular  epithelium  and  some  increase 
in  the  connective  tissue  elements  between  the  tubules;  also  a  notable 
congestion  of  the  capillaries. 


Fig.  7.  Photomicrograph  of  Liver  of  Injected  Female 
Litter-mate  of  one  in  Fig.  6.  Shows  larger,  less  dense  nuclei,  larger  hepatic  cells,  and 
distension  of  blood  sinuses  in  general  ( X  160) 


The  mandibulae  of  many  of  the  animals,  injected  and  control, 
were  fixed  in  formalin,  formol-Zenker’s,  or  Bouin  and  Susa  fixatives; 
decalcified  in  5  per  cent  nitric  acid  or  5  per  cent  trichloracetic  acid; 
neutralized  with  lithium  carinate  in  1  percent  solution;  embedded  in 
paraffin,  or  celloidon,  or  double-embedded;  sectioned;  and  stained 
variously  with  methylene  blue,  iron  hematoxylin,  Delafield’s  hema¬ 
toxylin  and  eosin,  haemalum  and  Congo  red,  or  Masson’s  trichromic 
stain.  Of  each  series  a  few  were  tried  with  the  mitochondrial  stains  of 
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Cowdry  and  Benda.  The  most  careful  examination  showed  no  regular 
variation  in  the  histology  of  the  continuously  growing  incisors,  molars, 
or  surrounding  bone.  There  was  no  evidence  of  osteodentin  formation 
in  the  pulps,  and  no  change  in  the  odontoblasts  or  ameloblasts.  The 
mitochondrial  stains  showed  no  regular  variations  in  the  cytoplasmic 
inclusions.  Microscopic  examination  revealed  no  notable  difference 
in  density  of  bone,  dentin,  or  enamel.  In  short  the  microscopic  pic- 


Fig.  8.  Enlarged  Print  of  X-rays  of  Mandibulae  of  Experimental  and 
Control  Mice 

Top,  left:  mandible  of  injected  female.  Bottom,  left:  mandible  of  litter-mate  con¬ 
trol  female.  Top,  right:  mandible  of  injected  male.  Bottom,  right:  mandible  of  litter- 
mate  control  male,  showing  difference  in  both  size  and  density  between  injected  and  con¬ 
trol  animals. 

ture  was  entirely  negative,  so  far  as  mandible  and  teeth  were  concerned 
(figs.  25-31,  35-37). 

X-ray  studies  of  the  maxillae  and  bones  of  the  two  types  of  animals 
were  made.  Owing  to  the  very  small  size  of  the  long  bones,  the  find¬ 
ings  relating  to  them  were  not  significant.  The  maxillae  and  the  incis¬ 
ors,  however,  were  much  larger  and  denser  in  the  injected  animals  than 
in  the  controls  (fig.  8).  Whether  this  is  disproportionate  to  the  total 
rate  of  growth  of  the  animals  is  a  matter  for  conjecture.  Although 
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difficult  to  demonstrate,  it  is  felt  that  the  increase  in  rate  of  growth  as 
well  as  the  increase  in  size,  of  the  continuously  growing  teeth  of  the 
injected  animals,  is  only  about  proportional  to  the  rate  of  increase  of 
their  general  somatic  growth,  and  represents  no  specific  action. 

III.  STUDIES  ON  DOGS 

Owing  to  the  well  known  variations  of  individuals,  even  within  fairly 
regular  types  of  animals,  it  seemed  essential  in  these  studies  to  use 
litter-mates  of  a  closely  inbred  type.  To  facilitate  handling  it  was 
necessary  that  the  animals  should  be  small.  Fox  terriers  in  fairly  large 
litters,  and  of  a  closely  inbred  strain  running  from  eight  to  ten  weeks  of 
age,  were  selected.  When  the  first  litter  was  obtained,  attempts  were 
begun  to  hypophysectomize  several  of  each  sex.  The  method  out¬ 
lined  by  McLean  (110)  was  in  general  utilized;  but,  owing  to  the  fact 
that  his  animals  were  obviously  larger,  some  changes  were  necessary. 
A  modification  of  the  operating  table  and  appurtenances  described  by 
McLean  was  worked  out  in  the  animal  operating  room  of  the  Depart¬ 
ment  of  Surgery  of  Yale  University,  which  made  it  possible  to  hold  the 
dogs  immovable,  and  have  access  to  the  soft  palate  and  pharynx  with 
relative  ease. 

In  the  first  few  operations  chloralose,  paraldehyde,  and  amytal 
were  tried  variously  to  determine  which  would  give  the  best  results. 
These  were  obtained  consistently  with  amytal  when  dogs,  which  had 
fasted  for  twenty-four  hours,  were  given  intraperitoneally  50  mg.  per 
k.  about  three  quarters  of  an  hour  before  the  operation,  and  their 
stomachs  washed  before  receiving  a  small  amount  of  atropin  by 
stomach  tube  to  lessen  secretion  from  the  mucous  membranes  on  which 
the  operation  was  to  be  done.  The  initial  stages  of  the  operation  were 
done  as  outlined  by  McLean  until  the  point  of  incising  the  muco- 
periosteum  was  reached.  Here,  with  animals  so  small  as  those  in  use, 
it  was  not  practicable  to  use  guy  sutures  on  the  delicate  tissues  in¬ 
volved  and  in  the  small  working  space  allowed.  Instead,  a  V-shaped 
flap  was  cut  and  turned  back  posteriorly  out  of  the  field  of  operation. 
The  bony  fault  was  then  made  with  a  large  round  dental  bur,  and  cau¬ 
tiously  followed  down  to  the  cranial  layer  of  periosteum,  which  was  care¬ 
fully  denuded  of  all  bony  fragments,  incised  with  a  small  lance-shaped 
instrument,  and  access  made  to  the  underlying  dura.  With  practice 
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it  was  possible  to  locate  the  dura  overlying  the  hypophysis  and  to  incise 
that.  When  this  was  cautiously  done  and  a  small  fault  made,  the 
hypophysis  gradually  worked  through  the  incision  as  the  pulsations 
in  the  intra-cranial  pressure  changed  its  position.  After  it  had  com¬ 
pletely  pushed  through,  it  was  carefully  excised  with  a  small  round 
rongeur.  In  many  instances,  in  completing  these  stages,  openings 
were  made  into  the  circular  sinus,  which  lies  very  close  in  the  dog, 
whereupon  the  animals  bled  to  death  or  died  shortly  after  the  opera- 


Fig.  9.  Enlarged  (4  X)  Ground  Section  Through  Lower  Right  Canine  of 
Injected  Male  Dog  at  Autopsy 

No  lines  of  deposition  of  dye  can  be  seen.  All  elements  are  approximately  same  size. 


tion  from  subdural  hemorrhage.  This  seemed  to  be  the  cause  of  the 
greatest  loss.  Following  hypophysectomy,  a  few  animals  were  lost 
from  convulsions,  which  at  autopsy  seemed  in  no  way  connected 
with  hemorrhage  or  local  trauma.  These  losses  were  classed  as  being 
due  to  “acute  pituitary  insufficiency,”  although  the  term  is  considered 
quite  unsatisfactory.  Following  removal  of  the  entire  gland  in  the 
earlier  cases,  an  attempt  was  made  to  close  the  bony  fault  with  bone 
wax  or  with  a  plug  of  bone,  but  the  results  were  so  unsatisfactory  that 
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in  the  later  operations  the  effort  was  discontinued.  Instead,  the  area 
was  carefully  cleansed  with  1  per  cent  mercurochrome  and  the  flap  in 
the  muco-periosteum  brought  down  over  the  flaw,  where  it  stayed  in 
place  fairly  well.  The  soft  palate  was  sutured,  and  the  area  again 
scrubbed  with  mercurochrome;  and  the  dog  kept  warm  until  well  out 
of  the  anesthesia. 

Four  dogs  in  all,  two  of  each  sex,  were  finally  available.  Each  was 
grouped  with  one  of  the  same  sex  and  litter  that  received  the  alkaline 


Fig.  10.  Enlarged  (4  X)  Ground  Section  Through  Lowtr  Right  Canine  op  Control 
Male  Dog,  Litter-mate  of  That  Represented  in  Fig.  9 
No  lines  of  deposition  of  dye  can  be  seen.  All  elements  are  approximately  same  size. 


extract  (described  by  Evans  and  somewhat  modified  as  indicated  ear¬ 
lier)  ;  another  of  the  same  sex  and  litter  was  kept  untreated,  but  handled 
and  fed  in  an  identical  manner  as  a  control.*  As  soon  as  it  became  evi¬ 
dent  that  a  given  hypophysectomy  had  been  done  with  reasonable 


*  Owing  to  the  quantities  of  extract  necessary  for  these  studies,  it  became  necessary 
to  call  for  further  help.  Arrangements  were  made  with  the  department  of  experimental 
medicine  of  Parke,  Davis  &  Company  to  supply,  in  large  quantities,  the  alkaline  extract 
made  in  accord  with  Evans,  Cornish,  and  Simpson’s  last  modification  (55). 
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hope  of  success,  these  groupings  were  made,  and  the  animals  weighed, 
and  examined  for  variations  in  hairy  coat,  build,  and  dentition.  They 
were  re-examined  and  weighed  at  intervals  of  two  weeks  throughout 
the  progress  of  the  experiment.  The  animals  that  received  the  injec¬ 
tions  of  alkaline  extract  of  the  anterior  lobe,  at  the  beginning  were 
given  intra-peritoneally  3  cc.  daily.  The  injections  were  made  with 
reasonably  aseptic  precautions,  and  the  extracts  warmed  to  approxi¬ 
mately  body  temperature  before  injection.  The  dosage  was  gradually 


Fig.  11.  Enlarged  (4  X)  Ground  Section  Through  Lower  Right  Canine  ofHypo- 

PHYSECTOMIZED  MaLE  DOG,  LiTTER-MATE  OF  .^NIMALS  REPRESENTED  IN  FiGS.  9  AND  10 
No  lines  of  deposition  of  dye  can  be  seen.  All  elements  are  approximately  same  size 


increased  as  the  animals  became  older  and  larger.  By  varying  the 
dosage  and  observing  the  response,  the  optimum  results  were  obtained 
from  a  dosage  of  slightly  more  than  1  cc.  per  piound  of  body  weight. 

As  has  been  said,  the  experiment  was  begun  with  four  groups  of  ani¬ 
mals:  two,  male;  two,  female.  In  about  six  weeks,  one  of  the  male 
groups  was  killed  and  autopsied.  Thus  early  in  the  course  of  the  study, 
there  were  noted  some  slight  changes  that  accorded  with  results  in  the 
later  autopsies.  Fourteen  weeks  after  the  beginning  of  the  experiment, 
a  group  of  females  was  killed  and  carefully  examined.  Two  days 


Fig.  12.  Litter-mate  Males  after  Six  Weeks  of  Treatment 
Left:  hypophysectomized.  Center:  untreated  control.  Right:  injected.  At  outset, 
the  hypophysectomized  animal  was  slightly  larger  than  the  control;  the  injected  animal 
was  much  the  smallest. 


Fig.  13.  The  Same  Group  of  Litter-mate  Males,  in  Fig.  12,  After  Five  Months  of 

Treatment 

Note  the  loose,  baggy  skin  and  general  “cretinoid”  appearance  of  the  operated  animal; 
also  the  foot,  ankle,  and  postural  changes  in  both  animals;  and  the  marked  size-increase 
in  the  injected  animal. 
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later,  owing  to  a  pulmonary  infection,  it  was  necessary  to  sacrifice  the 
other  group  of  females,  which  were  thoroughly  studied.  Of  the  remain¬ 
ing  group  of  males,  after  twenty-one  weeks  the  inj'ected  animal  died 
from  an  apparent  toxicosis,  which  made  it  necessary  then  to  autopsy 
this  group. 

General  findings.  The  permanent  dentition  erupted  at  a  much  ear¬ 
lier  age  in  the  animals  that  received  the  alkaline  extract  of  the  anterior 


TABLE  2 

Summary  of  effects  noted  at  autopsies  (one  group  of  dogs) 


HYPOPHYSECTOMIZED 

CONTROL 

INJECTED 

Gross  weight  at 

5  lb.,  14  oz. 

5  lb.,  2  oz. 

4  lb.,  2  oz. 

start 

Gross  weight  at 

8  lb.,  2  oz. 

8  lb.,  10  oz. 

10  lb.,  2  oz. 

end 

Amount  of  fat 

Large  amount 

Little 

None 

present 

Liver 

Wt.  118.4  gm.;  nor- 

Wt.  188.5  gm.;  nor- 

Wt.  268.9  gm.;  focal 

mal 

mal 

necrosis 

Genitalia 

Small,  delicate 

Moderate 

Large,  heavy 

Tongue 

Small,  rough 

Moderate 

Large,  heavy 

Skull 

Small;  under-devel- 

Moderate;  normal 

Large;  frontal  region 

oped  in  frontal  and 

bulging;  maxillae 

pre-maxillary  re- 

large  and  heavy 

gions 

Mandible 

7.5  cm.  X  2  cm.;  light 

8.0  cm.  X  2.3  cm.; 

8.5  cm.  X  2.8  cm.; 

in  texture 

normal 

heavy,  dense 

Teeth 

Delayed  eruption; 

Normal 

Advanced  eruption; 

“tumbled”  in  arch 

“spaced”  in  arch 

Cuspids 

Greatest  diameter, 

Greatest  diameter. 

Greatest  diameter, 

6.1  mm. 

6.0  mm. 

6.1  mm. 

Tip  to  apex,  22  mm. 

Tip  to  apex,  22  mm. 

Tip  to  apex,  21  mm. 

Thickness  of  wall. 

Thickness  of  wall. 

Thickness  of  wall. 

2  mm. 

2  mm. 

2  mm. 

lobe  than  in  the  controls  or  the  hypophysectomized  animals.  The 
latter  were  much  slower  in  this  respect  than  the  controls  or  the  injected 
ones.  There  was  no  observable  variation  in  the  size  or  form  of  the  teeth, 
but  some  increase  in  the  size  of  the  maxilla  in  the  injected  animals,  and 
a  decrease  in  these  bones  in  the  hypophysectomized  ones,  caus¬ 
ing  a  definite  spacing  of  the  teeth  of  the  injected  dogs,  and  crowding 
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and  “flaring”  of  the  teeth  in  the  hypophysectomized  ones,  neither  con¬ 
dition  occurring  in  the  controls  (figs.  23  and  24).  The  injected  dogs 
had  a  somewhat  denser  growth  of  hair,  and  were  sleeker  in  appear¬ 
ance  and  much  larger  for  a  considerable  period  of  their  growth,  while 
the  hypophysectomized  animals  showed  the  opposite  tendency  (figs.  12 
and  13).  Strangely,  although  the  difference  in  bony  development 
between  the  two  groups  was  very  noticeable,  both  of  the  treated  types 


Fig.  14.  Photographs,  Half-size,  of  Ovaries,  Tubes  and  Uteri  of  Two  Groups  of 

Female  Dogs 

4  and  P,  organs  of  hypophysectomized  animals;  5  and  7,  organs  of  control  animals; 
6  and  8,  organs  of  injected  animals. 

had  a  weakness  of  the  ankles  that  was  not  observed  in  the  controls. 
The  injected  dogs  showed  an  extreme  lethargy,  and  dullness  of  a  sort, 
while  the  hypophysectomized  ones  were  very  nervous  and  excitable. 
At  autopsy,  the  injected  animals  in  addition  to  marked  general  gain  in 
weight,  exhibited  an  even  disproportionate  increase  in  the  size  of  the 
viscera,  most  marked  in  the  liver — in  the  females,  in  the  uterus  and 
tubes;  no  similar  changes  were  noticed  in  the  internal  male  genitalia, 
but  in  both  sexes,  the  kidney  was  somewhat  larger.  The  hypophy- 
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sectomized  animals  showed  the  greatest  amounts  of  subcutaneous, 
mediastinal,  and  mesenteric  fat;  the  injected  animals,  the  least.  In 
the  injected  females,  there  was  a  marked  tendency  to  enlargement  of 
the  external  genitalia  and  vulvae,  which  were  pendulous  and  hyper¬ 
trophic;  the  hypophysectomized  animals  were  definitely  infantile  in 
this  direction,  and  showed  an  almost  complete  lack  of  development  in 
the  internal  genitalia  (Jg.  14) .  In  the  injected  animals  the  tongue  was 
considerably  increased  in  size,  and  there  was  general  unwieldiness  in 
its  use;  no  change  in  this  respect  was  noticed  in  the  hypophysecto- 


Fig.  15.  Graph  of  Growth  Curves  for  Litter-mate  Males  Shown  in  Figs.  12  and  13 
11,  alkaline-in jected;  12,  untreated  control;  10,  hypophysectomized. 


mized  dogs.  The  changes  in  a  group  of  females  are  summarized  in 
T able  2,  and  the  autopsy  protocols  appended  at  the  end  of  the  paper. 
The  protocols  for  the  other  group  of  females,  while  differing  in  details, 
reveal  essentially  the  same  relative  findings  as  those  in  Table  2.  The 
same  conditions  governed  in  a  somewhat  more  advanced  degree  in  the 
group  of  males  that  was  continued  six  weeks  longer. 

In  each  group,  the  heaviest  animal  had  been  selected  for  hypophy- 
sectomy,  the  lightest  for  injections,  as  there  was  excellent  reason  to 
believe  that  the  operation  would  retard  the  rate  of  growth,  and  the 
injections  accelerate  it.  At  the  end  of  each  experiment,  the  hypophy- 
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Fig.  16.  Graph  op  Growth  Curvfs  for  Litter-mate  Females  Autopsied  after 
Sixteen  Weeks  of  Treatment 
4,  hypophysectomized;  5,  untreated  control;  6,  alkaline-in jected. 


Fig.  17.  Photomicrograph  of  Ovary  of  Hypophysectomized  Dog  (Litter-mates 


•re.* 


Figs.  18  and  19).  Showing  Infantile  Type  of  Ova,  with  No 


Tendency  to  Follicle  Formation  (X  140) 
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sectomized  animals  were  the  lightest;  the  injected,  by  far  the  heaviest 
(Jigs.  15  and  16).  The  differences  noted  in  the  viscera  were  constant 
for  the  animals  on  a  similar  type  of  handling. 

Microscopic  findings.  Liver.  In  the  liver  there  was  a  slight  in¬ 
crease  in  the  size  of  the  cell  nuclei  in  the  injected  animals;  atrophy 
and  necrosis  of  the  cells  at  the  center  of  the  lobules;  and  some  infiltra¬ 
tion  of  plasma  and  polymorphonuclear  cells  as  well  as  lymphocytes, 
and  a  slight  increase  in  the  interstitial  connective  tissue,  in  these  re- 


Fig.  18.  Photomicrograph  of  Ovary  of  Untreated  Litter-mate  Control  (Figs.  17 
AND  19),  Showing  Advanced  Follicle  Formation  (X  140) 


gions.  There  was  also  some  congestion  of  the  blood  sinuses.  The 
nuclei  of  the  cells  of  the  injected  dogs  take  the  nuclear  stains  less 
intensely  than  those  from  the  control  or  hypophysectomized  animals, 
the  latter  showing  a  very  deep  nuclear  stain. 

Kidney.  The  kidneys  of  the  control  and  hypophysectomized  ani¬ 
mals  showed  no  advanced  microscopic  differences.  However,  in  the 
injected  animals,  there  was  a  moderate  degree  of  cloudy  swelling  in  the 
tubular  epithelium,  most  apparent  in  the  convoluted  portions.  In 
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these  loci  also,  there  was  infiltration  of  lymphocytes  and  increase  in 
interstitial  connective  tissue,  and  a  slight  amount  of  congestion  of  the 
capillaries. 

Ovaries.  The  ovaries  of  the  hypophysectomized  animals  were  very 
small  and  infantile,  containing  no  advanced  follicles  and  a  very  dense 
ovarian  stroma  (figs.  17,  18,  and  19).  The  tubes  and  uteri,  grossly 
much  smaller,  exhibited  no  advanced  stages  of  endometrial  changes, 
and  only  a  very  thin  wall  and  myometrium.  In  the  controls  the 


Fig.  19.  Photomicrograph  of  Ovary  of  Injected  Litter-mate  (Figs.  17  and  18), 
Showing  Follicles  at  a  State  of  Advancement  That  Differs  Probably  Only 
A  Few  Hours  from  the  Control,  but  Having  a  Larger  .Amount  of  Stroma  (X 
140) 


ovaries,  tubes,  and  uteri  were  larger.  The  ovaries  showed  a  number  of 
advanced  but  not  ripe  follicles;  the  tubes  and  uteri,  some  changes  in  the 
lining  glands  of  a  proliferative  character,  and  a  very  great  thickening 
of  the  walls  and  myometrium.  In  the  injected  animals,  compared  with 
the  controls,  there  was  no  change  in  the  condition  of  the  follicles  or 
endometrial  glands  or  epithelium,  but  a  very  marked  increase  in  the 
stroma  in  the  ovary,  and  in  the  myometrium  and  connective  tissue  in 
the  tubes  and  uteri. 


Fig.  21.  Photomicrograph  of  Cervical  Lymph-node  from  Same  Region  of  Litter- 
mate  Control  Female  Dog  (Figs.  20  and  22),  Showing  Slightly  Less  Density  of 
Lymphocytes  and  Relative  Increase  of  Reticular  Elements — an  Approxi¬ 
mately  Normal  Picture  (X  80) 
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Lymphogenic  organs.  In  the  injected  animals,  the  thymus  and  cervi¬ 
cal  lymph  glands  in  particular,  and  lymph  glands  in  other  regions  of 
the  body  (but  not  in  the  spleen) ,  were  enlarged.  Microscopically  there 
was  a' thinning  out  of  lymphocytes  in  the  organs,  with  an  apparent 
relative  increase  in  the  amount  of  reticular  tissue,  which  also  had  a 
loose  edematous  appearance.  In  the  hypophysectomized  animals,  in 
which  the  organs  are  relatively  smaller  (this  includes  also  the  thymus), 
these  gross  conditions  were  more  marked.  Microscopically  there  was 


Fig.  22.  Photomicrograph  of  Cervical  Lymph-node  from  Same  Region  in  Injected 
Litter-mate  Female  (Figs.  20  and  21),  Showing  Relative  Thinning  out  of  Lym¬ 
phocytes  AND  Distinct  Edematous  Appearance  of  Reticular  Tissue  (X  80) 


a  relatively  greater  amount  of  lymphocytes,  with  a  smaller  amount  of 
reticular  tissue  and  none  of  the  edematous  appearance  {figs.  20, 21,  and 
22).  In  the  controls,  conditions  were  between  the  two  types  of  treated 
animals  in  relative  proportions  of  lymphocytes  and  reticular  tissue, 
but  there  was  no  edematous  state  of  the  latter. 

In  the  other  visceral  organs— /wwgs,  heart,  intestinal  tract,  etc. — 
there  were  no  significant  changes.  The  male  genitalia,  in  both  the 
first  and  last  groups,  revealed  no  marked  microscopic  differences. 
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Teeth.  Microscopic  study  of  the  teeth  was  very  disappointing.  All 
of  the  animals  received  injections  of  trypan  blue  intra-peritoneally  at 
intervals  of  a  month.  It  was  hoped  that  this  would  reveal  lines  of 
deposition  in  the  dentin.  The  upper  right  cuspid  tooth  of  each  autop- 
sied  animal  was  fixed  for  ten  days  in  neutral  formalin,  dehydrated,  em¬ 
bedded  in  block  in  benzol  damar,  and  ground  in  mid-sagittal  section  to 
50  micra  in  thickness.  This  was  mounted  in  balsam  and  carefully 
examined  under  the  dissecting  microscope.  No  evidence  of  depo¬ 
sition  of  trypan  blue  could  be  seen  in  any  case  {figs.  9,  10,  and  11). 


Fig.  23.  Front  View  of  Anterior  Teeth  of  (Left)  Hypophvsectomized  Male,  10, 
Showing  Tumbling  and  “Flaring”  of  Incisors  and  Cuspids,  and  of  (Right)  In¬ 
jected  Litter-mate  Male,  11,  Showing  Larger  Maxillae,  Spacing  and  Vertical 
Position  of  Incisors  and  Cuspids.  See  Fig.  24 

Some  of  the  remaining  cuspids  and  other  teeth  were  decalcified, 
sectioned,  and  stained;  others  ground  to  microscopic  thinness,  stained, 
and  mounted  for  histological  study.  Sections  stained  with  iron  hema¬ 
toxylin,  hematoxylin  and  eosin,  haemalum  and  congo  red,  and  the 
trichromic  stain  of  Masson,  revealed  no  changes  in  the  arrangement  of 
enamel  rods,  apparent  density  of  dentin,  or  variation  in  dentinal 
tubules.  There  was  no  variation  in  the  calcified  trabeculae  of  the  sur¬ 
rounding  bone.  In  no  instance  did  the  ameloblasts  and  odontoblasts 
show  deviation  in  regularity  of  arrangement,  or  in  relationship  in  size 
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or  outline  between  cells  and  nuclei.  Staining  qualities  of  the  hard 
structures,  pulpal  cells,  and  cells  of  the  surrounding  tissues,  were  not 


Fig.  24.  Lateral  View  of  Heads  of  Sahe  Aniuals  (Fig.  23) 

Top:  injected;  showing  frontal  bulging,  larger  head  and  jaws,  and  vertical  position  of 
anterior  teeth.  Bottom:  hypophysectomized;  showing  frontal  flattening,  smaller  head 
and  jaws,  and  “flaring”  of  anterior  teeth  due  to  diminished  arch. 

% 

changed  in  either  type  of  treated  animal.  Neither  was  their  arrange¬ 
ment  altered  (Jigs.  32-34,  38-40).  Many  sections  were  stained  with 
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Cowdry’s  mitochondrial  stains,  which,  despite  the  ill  effects  of  decalci¬ 
fication,  revealed,  numerous  cell  inclusions,  especially  in  the  amelo- 


Fig.  25.  Drawings  of  Cells  from  Growing  Teeth  of  Dogs 
a,  ameloblasts  from  injected  animal,  b,  odontoblasts  from  same  animal,  c,  odonto¬ 
blasts  from  control,  d,  ameloblasts  from  same  animal,  e,  ameloblasts  from  hypophy- 
sectomized  animal.  /,  odontoblasts  from  same  animal,  g,  orientation  sketch  through 
developing  root,  showing  (1)  pulpal  cells,  (2)  odontoblasts,  (3)  forming  dentin,  (.4)  forming 
enamel,  (5)  ameloblasts,  (6  and  7)  surrounding  connective  tissue  cells.  All  stained  for 
mitochondria  after  Cowdry.  Inclusions  may  be  seen  clustering  about  the  nuclei  of  the 
ameloblasts,  but  there  were  no  differences  for  types  of  treatment. 

blasts.  For  each  type  of  animal  these  tended  to  clump  around  the 
nucleus,  and  showed  no  variation  in  accord  with  the  types  of  handling 


Fig.  28.  Photomicrograph  of  Similar  .Area  and  Preparation  from  .Another  Con¬ 
trol  Mouse.  No  Differences  in  .Arrangement  or  Staining 
Qualities  of  Cells.  Litter-mates:  Figs  26  and  27 
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Fig.  27.  Photomicrograph  of  Similar  Area  and  Preparation  from  Injected  Mouse. 
Litter-mates:  Figs.  26  and  28 
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IV.  CONCLUSIONS  AND  COMPARISONS  OF  RESULTS 

Were  it  not  possible  to  draw  upon  the  work  of  earlier  investigators, 
it  still  would  be  quite  clear  that  the  present  work  demonstrates  the 
presence  of  a  definite  growth-promoting  principle  in  the  anterior  lobe 
of  the  pituitary  gland.  In  each  instance,  with  each  type  of  animal,  a 
general  increase  in  size  and  weight  has  been  obtained  by  increasing  the 


Fig.  29.  Photomicrograph  of  Section  Through  Wall  of  Constantly  Growing 
Incisor  of  Injected  Mouse,  Showing  Odontoblasts  Above;  Forming  Dentin, 
Forming  Enamel  (on  Labial  Only),  Ameloblasts  Below.  Decalcified  H.  and  E. 
Section  ( X  600) .  See  Figs.  30  and  3 1 . 


available  quantity  of  the  growth-promoting  principle.  In  dogs,  loss  or 
ablation  of  the  gland  definitely  inhibited  growth  in  each  case.  It  is 
true  that  these  changes  have  not  been  parallel  or  identical  in  degree  in 
all  tissues  or  organs  of  a  given  animal.  This  does  not,  howeverj  miti¬ 
gate  the  fact  that  the  difference  was  general,  and  exercised  in  the  same 
direction  for  all  of  the  animals  on  a  given  type  of  treatment.  Stockard 
(73, 76),  Donaldson  (32),  Jackson  (88, 89),  Scammon  (150),  and  others. 
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have  shown  that  growth  is  not  a  constantly  increasing  process  in  each 
of  the  tissues  and  organs,  in  the  same  degree.  General  growth  goes  on 
at  a  variable  rate,  in  the  same  animal.  Growth  of  the  organs  and  tis¬ 
sues  proceeds  at  different  rates  in  the  same  individual  over  the  same 
period.  Such  would  seem  to  be  the  case  with  the  growth  stimulation 
caused  by  this  principle  from  the  anterior  lobe.  There  was  a  general 
increase  in  size  and  growth  of  the  animals  injected,  but  this  increase 


Fig.  30.  Photomicrograph  op  Similar  Area  and  Preparation  from  Tooth  of  Litter- 
mate  Control.  See  Figs.  29  and  31 


was  more  marked  in  certain  organs  than  in  others.  The  livers  and 
internal  female  genitalia  showed  the  greatest  changes.  The  kidneys 
and  lymphogenic  organs  were  next  in  degree.  The  remaining  organs, 
including  the  teeth  and  jaws,  apparently  shared  only  in  the  general 
increase — evidenced  in  the  teeth  by  accelerated  rate  of  eruption,  but 
not  by  increase  in  size  or  by  change  in  form;  in  the  jaws,  by  increase  in 
size  as  well. 

Owing  to  microscopic  conditions  in  the  liver,  kidneys,  and  lympho- 
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genic  organs,  possibly  a  part  of  their  incr  ‘ase  in  size  was  due  to  a  toxic 
effect  of  the  experimental  procedure.  The  nature  of  this  toxic  influ¬ 
ence  is  difficult  to  determine.  Possibly  ^  Loxic  product  arose  during 
the  preparation  of  the  extract.  But  the  rj.ct  that  the  effects  seem  to 
be  very  similar,  almost  regardless  of  the  method  used,  does  not  point 
in  this  direction.  Perhaps  if  cell  metabolism  is  stimulated  to  a  very 


Fig.  31.  Photomicrograph  of  Similar  Area  and  Preparation  from  Tooth  of  In¬ 
jected  Litter-mate.  There  .\re  no  Differences  in  Size,  Arrangement,  or 
Staining  Qualities  of  Cells,  or  Hard  Substances.  See  Figs.  29  and  30 

advanced  degree,  the  by-products  of  this  rapid  change  may  be  so  abun¬ 
dant  that  they  cannot  be  properly  taken  care  of  by  the  eliminative  proc¬ 
esses  of  the  animal,  with  resultant  toxic  effect.  In  any  event,  it  is 
obvious  that,  in  dogs  and  mice,  injection  of  the  available  extracts,  with 
perhaps  the  exception  of  the  “globulin”  fraction  (183) — which  was  not 
carefully  studied  in  this  instance — induces  not  only  a  marked  general 
growth-effect,  but  also  a  definite  toxic  action  that  is  most  noticeable 


Fig.  34.  Photomicrograph  of  Similar  Area  and  Preparation  from  Tooth  of  In¬ 
jected  Litter-mate’  There  Are  No  Differences  Com¬ 
pared  WITH  Figs.  32  and  33 
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in  the  cells  at  the  center  of  the  lobules  in  the  liver;  slightly  less  so  in 
the  kidneys  and  lymphogenic  organs. 

The  chemical  changes  noted  in  the  mouse-injection  experiments  are 
particularly  significant.  The  injections  caused  a  continued  high 
water  content,  with  a  somewhat  complementary  slower  increase  of 
fat  content  than  in  the  controls.  An  analogous  general  effect  was 
observed  in  the  similarly  treated  dogs.  Injections  into  mice  caused  a 


Fig.  35.  PnoToiticRfxjRAPH  of  Sfction  Through  Wall  of  Constantly  Growing 
Incisor  of  Injected  Mouse.  H.  and  E.  Decalcified  Sec¬ 
tion.  (X  100).  See  Figs.  36  and  37 


definite  rise  in  the  total  ash  content.  Referring  to  Moulton’s  excellent 
study  on  tissue  content,  and  paralleling  it  with  Donaldson’son  growth- 
rate  at  different  periods,  it  appears  likely  that  the  chemical  phenomena 
in  the  present  studies,  and  usually  found  in  somewhat  younger  ani¬ 
mals,  are  parts  of  the  picture  of  markedly  stimulated  growth,  and 
were  observed  at  the  different  ages  because  the  repeated  injections 
carried  a  normally  early  growth  rate  into  a  later  period  chronologically. 


Fig.  36.  Photoicicrograph  ok  Similar  .\rka  and  Prkparation,  from  Control  Litter- 
M.ATE.  See  Figs.  35  and  37 

indicated  by  the  curves  plotted  in  each  case  (Jigs.  3  and  4),  are  nearly 
identical  with  those  at  different  growth  stages  in  Moulton’s  studies. 
It  is  more  likely  that  the  chemical  differences  represent  simply  differ¬ 
ences  in  growth  acceleration, 

*  The  changes  in  the  internal  female  genitalia  are  very  marked  and  the 
interpretation  seems  obvious.  Ablation  or  excision  of  the  hypophysis 
caused  a  retardation  of  the  sex  apparatus  in  all  directions.  This  is 
logical  in  view  of  the  fact  that  excision  of  the  entire  gland  removes  from 
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Apparently  the  rate  of  growth  noted  by  Donaldson,  in  the  “third 
phase,”  has  been  extended  into  a  later  time  period.  This  should 
likewise  account  for  the  great  increase  in  rate  of  eruption  of  the 
permanent  dentition. 

It  is  not  impossible,  but  seems  quite  unlikely,  that  the  recorded 
changes  in  water,  fat,  total  ash,  and  nitrogen  contents,  are  a  part  of  the 
picture  of  toxicosis  as  revealed  by  the  microscope.  These  changes,  as 
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the  animal  the  sex-stimulating  principle  necessary  to  normal  sexual 
development.  In  the  case  of  untreated  controls,  growth,  both  general 
and  sexual,  proceeded  at  a  normal  rate.  The  genitalia  of  these  animals 
were  much  further  advanced  in  each  direction  than  those  in  the  oper¬ 
ated  animals.  In  the  genital  organs  of  injected  animals  there  was 
an  increase  in  size  and  stroma  compared  with  the  control  animals,  but 
no  notable  difference  in  the  sex-elements  proper.  Apparently  the  in- 


Fig.  37.  Photomicrograph  of  Similar  .\rea  and  Preparation,  from  Control  Litter- 
mate.  No  Differences  .\re  Noted.  See  Figs.  35  and  36 


crease  in  size  and  stroma  in  this  case  was  a  phenomenon  of  general 
body  growth,  stimulated  by  the  injection  of  the  growth  principle. 
But  inasmuch  as  the  sex-stimulating  effect  was  only  that  of  a  normal 
animal,  the  picture  of  the  sex-elements  is  not  changed  from  that  seen 
in  the  controls.  The  sex-elements  in  the  males  were  not  similarly 
affected,  presumably  because  the  male  sex-mechanism  is  much  less 
labile  than  that  of  the  female. 

The  studies  of  Dott  (33),  Dott  and  Fraser  (34),  and  others,  have  re- 
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vealed  that  there  are  fairly  regular  changes  in  the  long  bones  in  the 
various  types  of  pituitary  experimentation.  They  obtained  definite 
changes  in  both  hypo-  and  hyperpituitarism  experimentally  produced. 
X-ray  studies  on  my  animals  were  negative  in  this  respect,  except  as  to 
density  and  size  of  mandibulae  and  teeth  in  mice,  and  density  of 
mandibulae  in  dogs.  This  observation  does  not  necessarily  contradict 
the  finding  of  Dott  and  Fraser,  but  may  indicate  merely  that  many 


Fig.  38.  Photomicrograph  of  Section  Through  Wall  of  Growing  Tooth  of  In¬ 
jected  Dog.  Decalcified  H.  and  E.  Section.  (X  80) 

See  Figs.  39  and  40 

factors  in  addition  to  the  purely  personal  one  of  interpretation,  affect 
x-ray  findings.  The  youth  of  my  animals,  even  at  the  termination  of 
the  experiments,  might  have  been  a  factor;  faulty  x-ray  technic  an¬ 
other.  However,  the  lack  of  x-ray  evidence  is  quite  definite,  except, 
as  mentioned,  in  the  mandibulae.  These  were  denser  in  the  injected 
animals  of  both  types,  but  showed  no  difference  as  between  hypophy- 
sectomized  and  control  dogs.  X-rays  of  the  mandibulae  of  mice 
showed  also  increase  in  size  of  both  teeth  and  bone.  In  the  injected 
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dogs,  increase  in  size  and  density  of  the  bone  was  evident.  Owing  to 
the  difference  in  maxillary  size,  the  arrangement  and  spacing  of  the 
teeth  were  affected,  but  no  change  in  either  density  or  size  could  be 
seen. 

In  animals  having  diphyodont  dentitions,  their  size  and  form  appear 
to  be  laid  down  in  accord  with  genetic  principles  entirely,  and  are  con¬ 
sequently  little  if  at  all  influenced  experimentally.  On  the  other  hand, 


Fig.  39.  Photomicrixjraph  of  Siuilar  Area  and  Preparation  from  Tooth  of 
Control  Litter-mate.  Sef  Figs.  38  and  40 

in  rodents  having  constantly  growing  incisors,  the  size  and  form  of 
these  teeth  might  easily  be  altered  by  influences  that  modify  the  invest¬ 
ing  tissues.  The  results  of  the  present  type  of  experimentation  would 
seem  to  bear  this  out.  My  earlier  study  (36,  37,  38),  on  causes  of 
anomalies,  laid  down  the  importance  of  genetic  factors  in  the  pattern 
of  the  dentition.  The  studies  of  Putnam,  Teel  and  Benedict,  and 
those  of  Reichert  (144  and  145),  demonstrated,  as  does  the  present 
one,  that  variations  in  time  of  eruption  of  the  teeth  and  size  of  the  jaws 
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might  be  induced  by  pituitary  experimentation.  In  their  studies,  the 
teeth  and  jaws  were  apparently  not  examined  microscopically,  but 
there  was  no  gross  evidence  of  change  in  form  or  structure  of  the  teeth 
or  investing  tissues,  except  in  the  size  of  the  jaws.  So  far  as  I  am  aware, 
no  other  similar  studies  have  been  pursued. 


Wolbach  and  Howe  (201-204),  Hojer  and  Westin  (79,  196,  197), 
Toverud  (185),  and  others,  have  described  very  definite  changes  in  the 


Fig.  40.  Photomicrograph  of  Similar  .\rea  and  Preparation  from  Tooth  of  Hypo- 

PHYSECTOMIZED  LiTTER-MATE.  ThERE  ARE  NO  DIFFERENCES. 

See  Figs.  38  and  39 


pulpal  cells  in  scurvy.  The  odontoblasts  lose  their  regular  palisade¬ 
like  arrangement  and  osteodentin  is  formed  in  the  pulp.  The  dentin 
may  actually  become  resorbed.  May  Mellanby  in  particular  (1 18-120), 
also  Marshall  (112),  McCollum  and  co-workers  (109),  and  others,  have 
described  changes  in  both  the  hard  substances  of  the  tooth  and  in  the 
surrounding  bone  in  rickets.  Erdheim  (45,  46),  Toyofuku  (186),  Gies 
(64),  and  Hammett  (71),  have  noted  marked  changes  in  density  and 
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texture  of  the  rodent  incisors  in  parathyroid  experiments.  The  prep¬ 
arations  obtained  from  the  present  studies  have  been  carefully  checked 
against  each  of  these,  but  no  similar  changes  were  noted. 

It  is  felt,  again,  that  this  points  to  the  eruption  and  development 
of  the  dentition  as  a  phenomenon  of  general  somatic  growth.  Like¬ 
wise,  the  fact  that  the  effect  on  the  eruption  of  the  permanent  dentition, 
and  their  growth,  is  about  parallel  in  time  and  rate  with  the  growth 
changes  in  the  body  in  general,  demonstrates  that  this  is  true;  and  that 
the  growth-fraction  of  the  anteriorlobe  stimulatesgrowth,i.e., develop¬ 
ment  of  the  body  in  general,  in  time  and  in  degree,  and  is  not  in  any 
sense  specific  as  to  organs  or  tissues  involved. 

V.  SUMMARY 

The  present  study,  initiated  to  determine  effects  of  the  growth-frac¬ 
tion  of  the  anterior  lobe  of  the  pituitary  body  on  the  teeth  and  their 
investing  tissues  primarily,  and  on  other  tissues  and  organs  secondar¬ 
ily,  demonstrated  the  following  facts: 

1 .  The  conclusions  of  numerous  other  workers  that  there  is,  in  the 
anterior  lobe  of  the  hypophysis,  a  hormone  or  substance  not  necessary 
to  life,  but  essential  for  normal  or  average  growth  and  development, 
has  been  substantiated. 

2.  A  part  of  rapid  growth  in  animals  is  the  late  retention,  in  the 
tissues,  of  a  larger  percentage  of  water,  a  retardation  in  fat  storage, 
and  an  increase  in  mineral  concentration. 

3.  One  effect  of  experimental  hypophysis-stimulated  growth  is  a 
definite  toxic  action  on  the  tissues  and  organs  most  susceptible  to 
such  influences. 

4.  The  growth-fraction  of  the  hypophysis  may  accelerate  the  rate 
of  eruption  of  the  dentition;  and,  owing  to  increase  in  the  size  of 
the  jaw,  may  also  alter  the  position  of  the  teeth;  but,  in  the  case  of 
animals  having  a  dyphyodont  type  of  dentition,  does  not  change  the 
size  or  form  of  the  teeth. 

VI.  AUTOPSY  PROTOCOLS 

Autopsy,  dog  4.  Hypophysectomized  Oct.  17,  1929.  Litter-mate  o)  dogs 

5  and  6 

Female  fox  terrier,  twenty-six  weeks  old.  Superficial  examination; 
unuerdevelo[)ed  and  pot-bellied.  Large  amount  of  loose,  baggy  skin,  espe- 
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cially  around  throat;  sparse,  irregularly  distributed  hair,  scaly  skin  eruption 
over  most  of  head  and  body.  Weight,  8  lbs.,  2  oz.;  a^  beginning,  5  lbs.,  14 
oz.  Legs  short  in  proportion  to  size;  ankles  enlarged  and  edematous. 
External  genitalia  very  infantile. 

Body  opened  by  midline  incision  extending  from  stemo-clavicular  notch  to 
symphysis  pubis.  Considerable  amount  subcutaneous,  mediastinal,  mesen¬ 
teric  fat.  Pericardium  quite  fatty;  no  fluid  in  pericardial  sac.  Heart 
weighs  23.4  gm.;  no  gross  abnormalities  or  changes.  Right  lung  weighs  21 
gm.;  left,  22.2  gm.  Same  gross  description  applies  to  each:  light  pink,  not 
collapsed  or  boggy,  few  small  gray  mottlings  on  surface — also  seen  on  sec¬ 
tioned  surface.  Spleen  weighs  8.3  gm.;  no  gross  abnormalities.  Pancreas 
weighs  12.7  gm.;  grossly  normal.  Kidneys  weigh  26.8  gm.;  glistening  and 
dark  colored,  firm;  no  gross  variations  in  appearance  of  cortex,  medulla,  or 
pelvis;  capsule  strips  with  ease.  Stomach  and  intestinal  tract  normal  in 
general;  clear  pink  mucous  membranes;  contain  moderate  amounts  partially 
digested  food  and  fecal  matter,  respectively.  Liver  moderate  size,  light  red, 
glistening;  homogeneous  texture  on  section;  weighs  118.4  gm.  Uterus, 
tubes,  ovaries:  very  small,  thin,  light-colored. 

Skull  severed;  cleaned  of  adherent  soft  tissues  for  measurement.  Tongue 
small  but  rough,  gray,  dense.  Cervical  lymph  nodes  and  th^nnus  small, 
firm.  Salivary  glands  normal.  All  temporary  teeth  in  situ  except  two  lower 
incisors  replaced  by  permanent.  Cuspids,  permanent,  barely  erupting  ante¬ 
rior  to  temporary  cuspids  still  in  place  and  firmly-set  in  arch.  Teeth  gener¬ 
ally  crowded;  “tumbled”  appearance.  Measurement  from  external  occipital 
protuberance  to  tip  of  nasal  spine,  10.5  cm. ;  from  crest  of  “bow”  of  zygoma, 
to  same  point  on  opposite  side,  6.5  cm.;  from  condyloid  process  of  mandible 
to  symphsis  mentis,  7.5  cm.,  either  side;  from  cuspid  prominence  to  cuspid 
prominence,  2  cm.  Cranial  sutures  in  general  closed  but  easily  made  out; 
not  dense.  Marked  flattening  in  frontal  region.  Brain  appears  normal;  no 
evidence  of  hemorrhage  around  sella  turcica.  Hyjxjphysis  severed  cleanly; 
bony  fault  and  sella  turcica  filled  in  with  loose  connective  tissue  of  embryonic 
type  (microscopically  determined). 

Autopsy,  dog  5.  Litter-mate  of  4  and  6 

Female  fox  terrier,  twenty-six  weeks  old.  Superficial  e.xamination: 
normally  developed  and  nourished;  no  peculiarities  of  hairy  distribution, 
proportion,  or  external  genitalia.  Weight,  8  lbs.,  10  oz.;  at  beginning, 
5  lbs.,  2  oz.  Body  opened  by  usual  incision;  moderate  amount  subcu¬ 
taneous,  mediastinal,  mesenteric  fat.  Pleural  surfaces  normal,  smooth, 
glistening.  Pericardium:  no  changes.  Heart  normal;  weighs  33.3  gm. 
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Right  lung  weighs  38.3  gm.;  left,  42.5  gm.  Both  lungs:  grayish  mottling 
and  foaminess  on  collapse;  cultures  of  bronchosepticus  obtained.  Spleen 
weighs  20.9  gm.;  grossly  normal.  Liver  large,  firm,  red,  somewhat  bloody; 
weighs  188.5  gm.  Kidneys  firm,  dark  red  to  purple,  smooth,  glistening; 
weighs  36.7  gm.;  no  gross  abnormalities.  Stomach  and  intestines:  no  gross 
abnormalities;  moderately  distended  with  partially  digested  food  and  fecal 
matter.  Ovaries,  uterus,  and  tubes:  normal  appearance,  but  larger  than 
those  in  dog  4  (supra).  Thymus,  lymph-nodes,  thyroid,  salivary  glands: 
all  grossly  normal. 

Head  separated;  freed  from  adherent  tissues.  Tongue  and  oral  mucous 
membranes  normal.  Four  of  permanent  incisors  completely  in  place. 
Permanent  cuspids  erupted  far,  and  all  but  one  of  temporary  cuspids  shed. 
Three  of  four  p>ermanent  first  molars  erupting.  Cranial  sutures  still  made 
out  with  ease,  but  well  closed.  Mandible  cuts  with  greater  difficulty  than 
that  of  dog  4.  Dura,  brain,  sella  turcica,  hj'pophysis:  no  changes. 

Autopsy,  dog  6.  Daily  injections  of  Evans  extract  begun  Oct.  24,  1929. 

Litter-mate  of  dogs  4  and  5 

Female  fox  terrier,  twenty-six  weeks  old.  Superficial  examination: 
large,  tall,  well  developed,  well  nourished;  sleek  thick  hair-coat;  advanced 
development  of  external  genitalia.  Weight,  10  lbs.,  2  oz.;  at  beginning, 
4  lbs.  Toe-nails  extremely  long  and  hard.  Body  of)ened  as  usual. 
Zyphoid  process:  much  calcification.  Almost  no  subcutaneous,  mediastinal, 
or  mesenteric  fat,  but  large  amount  of  thymic  tissue.  Pericardium  and 
heart:  grossly  normal;  latter  weighs  62.7  gm.  Right  lung  weighs  84.2  gm.; 
left,  63.2  gm.;  both  rather  dark  and  dense;  yield  culture  of  bronchosepticus. 
Liver  large,  brown,  firm;  weighs  268.9  gm.;  brown  sectioned  surface — dis¬ 
tinct  lobules.  Pancreas,  grossly  normal;  weighs  15.6  gm.  Spleen:  no 
abnormalities;  weighs  17.4  gm.  Kidneys  weigh  46.5  gm.;  red,  apparent 
hemorrhagic  area  around  pyramids  not  seen  in  other  animals  of  group. 
Ovaries,  uterus,  tubes:  grossly  much  larger  than  in  other  animals  of  group. 
Peritoneum:  smooth,  glistening;  no  gross  evidence  of  pathological  change 
from  numerous  intraperitoneal  injections. 

Head  severed;  soft  tissues  dissected  away.  Cervical  lymph  glands  mark¬ 
edly  enlarged.  Thyroid,  salivary  glands:  no  gross  change.  Tongue  greatly 
enlarged,  ridged,  rough;  lacks  clear  normal  outlines.  Cephalic  measure¬ 
ments,  12.5  X  8.5  cm.  Cranial  sutures  only  barely  visible.  Definite 
“bulging”  in  frontal  region,  distinctly  suggestive  of  clinical  condition  in 
acromegaly.  Mandible  8.5  cm.  in  length.  Distance  between  cuspid  emi¬ 
nences,  2.8  cm.  Permanent  cuspids  all  completely  erupted;  upper  two 
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temporary  not  cast  off.  All  of  first  f>ermanent  molars  in  place;  second 
ones  erupting.  Entire  dentition  much  further  advanced  than  in  control  dog 
5.  Mandible:  massive,  teeth  spaced;  sections  with  great  difficulty.  Dura, 
brain,  sella,  hypophysis:  no  abnormality. 
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Quotations  Relating  to  ** Dentistry  or  Stomatology** 

This  journal  uses  the  term  “dentistpr”  to  signify  the  science  and  art  of  oral 
health  service  in  all  its  local  and  systemic  relationships.  The  meanings  of  words, 
which  are  not  necessarily  restricted  to  etymological  significance,  acquire  expanded  or 
new  import  in  accordance  with  convenience  and  usage.  Thus  the  term  “medicine,” 
which  originally  meant  to  remedy  or  cure,  now  also  means  to  make  remedial  or  curative 
treatment  unnecessary.  “Stomatology”  is  a  synonym  for  “dentistry.”  We  prefer  the 
older  term  because  its  use  respects  both  the  history  of  dentistry  and  the  efforts  of  those 
who  have  brought  dentistry  to  its  present  status. — Journal  of  Dental  Research^  1929, 
ix,  p.  iii. 

If  dentistry  were  merely  dental  mechanics,  a  two-year  course  in  dental  technology, 
based  on  graduation  from  a  high  school  and  conducted  along  lines  similar  to  those  for 
the  education  of  optometrists,  would  probably  afford  sufficient  training  for  dental 
practice,  and  oral  health-service  could  ^  reserved  for  a  new  specialty  to  include  oral 
surgery,  which  might  be  named  stomatology  and  made  analogous  to  ophthalmolo^ 
and  other  specialties  of  medicine.  But  with  dentistry  develo]^  into  the  fuU  service 
equivalence  of  an  oral  specialty  of  medicine,  the  creation  of  a  medical  specialty  of 
stomatology  would  be  redundant — and  there  would  be  no  occasion  to  substitute 
“stomatology”  for  the  name  established  by  custom. — Carnegie  Foundation's  Bulletin 
on  Dental  Education,  1926,  p.  135. 

The  assumption  that  dentistry  would  be  something  more  or  better  than  it  is,  if  all  or 
a  part  of  it  were  called  “stomatology,”  exemplifies  a  readiness  to  attach  more  impor¬ 
tance  to  labels  than  to  contents,  or  more  signfficance  to  make-believe  than  to  reality. 
The  term  “medicine”  originally  meant  to  remedy  or  cure.  [**Medicina  (ars)”— 
healing  art;  *‘medicina  (res)” — a  remedy;  “medicus’*— of  healing;  also  a  physician.] 
Today  “medicine,”  by  including  measures  to  prevent  sickness  and  by  throwing  etymology 
overboard,  means  not  only  to  remedy  or  cure,  but  also  quite  the  contrary — to  make 
remedial  or  curative  treatment  unnecessary.  As  medicsd  knowledge  has  advanced 
and  medical  procedures  have  been  changed  in  consonance,  including  the  development  of 
prevention  and  of  surgery,  new  meanings  have  been  imparted  to  the  term  “medicine.” 
But  instead  of  replacing  “medicine”  by  a  succession  of  words  intended  to  indicate 
etymologically  the  broader  or  deeper  modem  meanings,  the  import  of  the  original  term 
has  been  conveniently  enlarged  as  the  scope  of  medical  practice  has  expanded.  Thus, 
the  term  “medicine”  has  come  to  mean  more  and  more  as  physicians,  without  restrict¬ 
ing  themselves  to  its  etymology,  have  included  more  and  more  in  its  significance. 
Along  the  same  line  of  reasoning  one  sees  clearly  that,  although  etymologically  the 
term  “dentistry”  refers  only  to  tbe  teeth,  nevertheless  logically  it  also  comprehends 
the  contiguous  parts  and  their  systemic  relationships.  Certainly  by  usage  in  con¬ 
formity  with  this  logic,  and  also  with  the  criteria  of  common  sense,  the  term  “dentis¬ 
try”  has  acquired  the  broader  meaning  suggested  by  the  more  detailed  and  lengthy 
term  “oral  health-service.”  By  logic,  usage,  and  convenience,  the  term  “dentistry” 
has  thus  become  the  practical  equivalent  of  “stomatology,”  whicffi  etymologically  means 
the  sum  of  scientific  knowledge  concerning  the  mouth,  but  etymologically  does  not 
include  the  rest  of  the  body  (although  “stomatology”  is  now  used  by  some  to  include 
s)rstemic  relationships  with  the  mouth).  This  being  true,  we  are  unable  to  agree  that 
“dentistry”  and  “dentists,”  which  are  terms  that  have  long  represented  the  earnest  and 
aspiring  endeavors  of  generations  of  faithful  practitioners  of  oral  health-service, 
should  be  formally  replaced  for  etymological  reasons  by  “stomatology”  and  “sto¬ 
matologists.” — American  College  of  Dentists,  March,  1929. 

The  New  York  Academy  of  Dentistry  .  .  .  without  any  diminution  of  its  abiding 
purpose  to  promote  intimate  association  and  cooperation  between  dentists  and  the 
practitioners  of  all  other  kinds  of  health-service,  believes  that,  in  the  interest  of  the 
patient,  dentistry  should  be  continued  as  a  separately  organized  profession,  based  on 
systems  of  ethics,  education,  jurisprudence,  and  journalism  that  will  fully  meet  all 
public  needs  at  each  stage  of  its  evolution. — New  York  Academy  of  Dentistry,  April, 
1929. 

The  Dental  Society  of  the  State  of  New  York  .  .  .  expresses  the  earnest  conviction 
. . .  that  the  most  effectual  development  of  oral  health-service  will  be  insured  by 
the  continuance  of  dentistry  as  a  separately  organized  profession  .  .  .  [and]  also  re¬ 
cords  its  unabated  desire  and  intention  to  promote  personal  and  profession^  accord, 
cooperation,  and  mutual  helpfulness  between  dentists  and  the  practitioners  of  med¬ 
icine  and  all  other  kinds  of  health-service. — Denial  Society  of  the  State  of  New  York, 
May,  1929. 
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